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VA 


5 ew Kwong Tung Electrical 
Supply 


Company of Canton, 
China, installed several large Diesel 


engines—-brought from America. 


After 50 hours of running, operat- 
ing trouble developed. The engines 
the 


flashed to the builders of the engines 
in America ‘* What shall we do?” 


stopped. From Canton cable 


The engine builder telephoned to 
the 


nearest 


Vacuum Oil Company 
Branch. ‘The Branch Manager tele- 
graphed to New York. 
New York cabled to the 
the 


Com pany 


office of 
Oil 
at Hong Kong. 


Branch 


Vacuum 





Lubricants 


A grade for each type of service 


ICwonc '[UNG’s ENGINES 
ARE RUNNING AGAIN 


CSS 





An engineer from the Vacuum Oil 
Company’s Branch at Hong Kong 
left immediately for Canton. The 
trouble was promptly corrected. 


Kwong Tung’s engines are running 
again. 
| pecan erin engineers in Vac- 
uum Oil Company service are 
repeatedly called upon to solve oper- 
ating problems in all parts of the 
globe. Their technical knowledge 
has enabled them to help 
protect the good name 
of American machinery 


the world over. 


The work must go on. 








CUUM OIL COMPANY 

























AUTOMOBILE LUBRICATION 





Mobiloils 


A grade for cach type of motor 


Gargoyle Mobiloils for engine lubrication are: 


Gargoyle Mobiloil “A” 


a Ga 


Gargoyle Mobiloil Arctic 


The Chart below indicates the grade recommended 
by the Vacuum (il Company's Hoard of Engineers. 
over all models of both pas- 
unless otherwise 


The recommendat 
senger and 


ions 


ommercial vehicles 

















noted. If your car is not listed in this partial Chart, 
send for booklet “Correct Lubrication” which lists 
the correct grades for a/i cars 
haghdl hed - me ool 
SS) Se Se 
AUTOMOBILES Eis : 5 Fy 5 ae i 5 
E SiIE'SILE SIE'S ~ 
2'S|2/21/2 FLZ F124 /e 
Allen A \Are| A Arc] A Are] A Arc] A /Are 
Auburn (4 cy! A Arc | A Arc 
Auburn 4 Are \Arc jAre jAre jAre \Are |Are Arc [Are jArc 
Auburn (6-38 A Arc} A /Arc 
6398) Teetor-H A \Are 
Autocar (2 cy A jArc| A lArc| A Arc} A Are] A jAge 
Brave A \Arc| A Arc | A Arc} A Arc] A |Are 
8 cyl A\A 
Bunk Are \Arc JAre \Are JAre Are }Are Are |Arc |Are 
Cadillac (8 cyt A'ALA|ATA > ALA’ A Ar [Are 
ace Arc Arc jArc |Arc] A |Arc | A JA A | Arc 
Chalmers ALA Arc \Are |Arc. Arc 
_ AA 
-~ 6; AA ALAJA/LA 
Chandler Sux Are |Arc |Are |Arc JAre Arc JArc Are [Are |Are 
Chevrolet Arc Arc JArc Are JAre Arc JArc Arc |Are |Arc 
8 cyl A|AILA/AILALA | 
FA A Arc| A Are 
Cole Arc \Are |Are |Are 
Bey ALALA/LALALATAIA 1A 
Cunningham Are |Are 
2 A'ALA/LAILAILAIA/A 
Dar Arc Arc} A Are) A \Are]| A Are [Ave |Are 
“ (Model ¢ A jArc) A Are Arc 
“ (a and 5% ton A|AILA/A P | 
Dodge Brothers A \Arc] A \Are] A Arc] A Ace} E | E 
Dor A \Are| A jAre LA Arc] A Are] A |Are 
Federal Are |Are | A | A JAre |Are JAre Are }Are |Arc 
. lod. S-X A|ALA/A | 
Federal (special Arc \Arc | 
Fiat BiAIB AILB AI BIA 
Ford E/EL ES ELE EVE EJ E/E 
Frank'sn A\AJLAIAJTA/ATA/ATALA 
Grant A tare] A \Arc} A Arc] A Are jAre jAre 
Com’! Arc Ar | 
. Model 12).| A jArc 
Haynes A \Arce| A Arc] A Are] A Arc] A jAre 
* (acyl A'ALA AITA/LAILA A 
Hudsoo Are Arc Arc |Are 
Super Six A Are] A Are] A Arc] AA 
Hupmobile A \Are| A Arc] A Arc] A Arc] A |Are 
Kelly Springheld ATALA!ATALAJTALATALA 
ung A Are 
8 cyl A ALA) ALA! ATA) A [Are |Are 
* Commercial Are |Are Are. Arc JAre Are | Arc \Are 
Kase’ 1 A Arc} A Are} A Arc} A Arc] A |Are 
Model ALALALA 
7 a cyt A|AIA/A 
Lean Arc A Ave \Arc jAre Arc JAre Arc | \rc | Are 
Lippard Stewa Avc |Are JAre \Are JAre Are | Arc |Are 
Mod M A \Arc | A jArc 
Mod. MW A \Arc ; 
Locomabile | E/A/ELE E/E/E/E/E 
Mcf art | | A jArc] A Are] A | AJ A |Are 
Mela }Are |Arc jAre |Are JAre [Are JAre (Arc jAre [Are 
McLaughlin (Mod. E63)] A) A] A) A | | 
Madisor | A lArc] A \A A ‘Arc | A |Are 
| A\AILA/A 
Maren [}AlALALATA!ALA/ ALA \Are 
Max JAre \Are [Are Arc JAre |Are JArc Are | Are Are 
Mer lA ALALALALAILA! ALA |Arc 
} Are [Are 
Mitche! | A Arc} A Arc] A \Arc] A Are] A |Are, 
. ALA | 
Moline-Kaight B/A|B A|ALALAILAILA 
Monroe A \Are| A Arc] E | E | A jAre 
Mod. Mg a ALA 
Mod. S AlA | 
Mona Are Are JArc Arc jArc \Are |Are Arc 
Na A \Arc| A /Are 
Mod A « | 
od A|ALA A | 
Nations Are |Are JAre |Are JAre |Arc | A A |Are 
ia cyl AlALA ALALAIALA | 
Nelson A|ALA/LATILAILA 
Oakland A!) AJ A| A JAre.\ArcJAre |Are [Are jAre 
8 cyl Al A | 
Oldemobide (4 cyt A \Are Are \Arc |Are |Are 
. 6 cyl Al AIA. A |JAre \Arc Arc |Arc 
“ 8 cyl A|ATA!AJLA/AIAILA 
Overland Arc |jirc Are |Arc JArc Are |Are |Are [Arc |Are. 
Packard A \Are 
< 12 cyt ALALA\ATALATAILA 
“ Commercial A|AILA|AILA/ALA/A]TAIA 
Paige (4 cy! A \Are 
- 6¢ Arc |Are jAre \Arc jAre.|Arc |Are |Are [Are |Are 
“ (G9 A \Arc| A |Are 
“ (sy A jArc 
“ 6« A Are] A jAr 
Paige (Com Are \Arc jAre jAr 
Paterson Arc Arc JArc |Arc jAre \Arc JAre |Arc |Are |Are 
ee ries Are |Are Are jAre JArc jAre |Are.|Are 
ALATA AJLALALALA | 
Pvece Arrow A|AILA!|AJ]A! AJA A |Arc |Arc 
. Com'l Are |Are JArc Arc |Arc.|Are jArc |Are |Arc |Are 
Premer A\ALA| AJA AJA /|Arcl A jAre 
egal Are Are |Are.|Are jArc jAre JArc |Are }Arc |Arc 
* (8 cyl A | A |Are |Are 
Renault (French A \Arc| A |Are, 
Reo A ‘Are| A lAre| A [Are] A \Arc} A |Are 
Riker ALEJA/LEVJE/E . 
Sason E E\| EV; E/E; E\E ris 
Selden Are.|Are JAre Are JArc [Arc JAre jArc |Are.|Are 
“ (34 ton) | A \Arc } 
Simplex Crane A\ ALA! ALA! A |Arc Are 
Stearns-Knight kR BI A/A|AI|BIA 
Studebaker A \Are.| A \Arct A jArc} A |Are [Ase. Are 
Stutz ALAJA/AJA/AJALA [A 
Velie (4 cyl A |Arc 
*— cyl Are \Are JAre ‘Are |Are.\Are |Are |Arc |Are |Arc 
* (2°& 544 ton) Arc \Are JAre Arc | 
“ (36 ton A \Arc| A JAr | | 
Westcott Are |Arc JAre jAre [Are \Are JAre \Are |Are |Are 
White Arc \Are Arc. Arc JArc Arc JAre |Are JAre.|Are 
Susteen Valve ALALA/LALAILA | | 
White (5 ton A | A JAre Arc | | | 
Willys Knughe Bi A} B)/ASA|AIT BIA B } A 
Willys Sux Are \Are jAre \Are JArc.\Arc | 
Winton Are |Are Are |Are JAre |Are JAre |Arc |Are \Arc 
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The Benjamin RLM Standard 
Dome Reflector Socket 


A lighting unit conforming to the 
specifications of the Reflector and 
Lamp Manufacturers and the re- 
quirements of the most exacting 
lighting codes. It is made in one 
piece without welded joints—an 
unusually strong, weatherproof, 
wear-resisting piece of apparatus. 
Unsurpassed for general illumi- 
nation. This is only one of the 
complete line of Benjamin Re- 
flectors—a line which includes a 
scientifically correct type of re- 
flector for every industrial need. 








The Fundamental 


of Industry 


Correct light 7s the fundamental need 
of industry. Upon the degree of eff- 
ciency attained in industrial illumina- 
tion depends the degree of efficiency 
obtained from men and machinery. 
Production lags and quality sags 
under the handicap imposed by in- 
correct lighting. 


The Benjamin Electric Mfg. Co. has 
devoted years of attention and effort 
to the development of correct illum- 
ination for industry. Within this 
organization, the inventiveness of 
pioneers and the skill of engineers 
are in constant activity. As a result, 
Benjamin hghting equipment stands 
unsurpassed, 


Without obligation, the services of 
Benjamin illuminating engineers are 
at your disposal. They will be glad 
to plan an economical and efficient 
system of correct illumination for 
your particular plant. Or, if you 
prefer, ask us to send some informa- 
tive material on lighting to your own 
engineer, contractor or architect. 


Interesting literature is free. Address 
requests to Advertising Department, 
S06 W. Washington Blvd., Chicago. 


BENJAMIN ELECTRIC MFG. CO. 


Industrial Lighting Division 
Sales and Distribution Offices 
806 West Washington Blvd. 
CHICAGO 
247 W. 17th St. 590 Howard Street 
NEW YORK SAN FRANCISCO 
The Benjamin Electric Mfg. Co. «f Canada, Ltd., 
Toronto, Canada 


The Benjamin Electric, Ltd., 
London, England 


EN/AMIN 


Makers of Things More Useful 


+ 
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The following are 
divisions of Benjamin 
Products on which the 
Advertising Department 
can give information. 
Industrial Lighting 
Division 
Electrical Division 
neluding Benjamin Two Way Flug 
Pressed Steel Products 
Division 
Enameled Products 
Division 
Starrett Panel Board 
Division 
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The Story of the Paige Truck 


When our Government declared war against Germany, truck making was a rather 
inexact science. There were many good trucks on the market, but all of them 
possessed inherent weaknesses that were in process of correction. 
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So the War Department asked American truck makers to pool their resources and wy 

experience and concentrate, as a body, upon the production of a brand new model. \ \ 

‘ ‘ N & 

x ‘ One result of this co-operative plan was the standardized army truck—a truly won- Ss 
S derful vehicle for the conditions which existed on and around the battle fronts. \ 

. Another result was a sweeping revision of ideas and methods in regard to truck VN 

: x engineering and designing. \ \ 
S : : : P NS 
- Old mistakes were routed out and discarded over night——newer and better ideas \ 
were conceived, tested and applied with great success. \ 

x... 

The modern truck had arrived. 'y 
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At this time, fortunately, the Paige Truck was merely a blue print. There was no 
| truck plant to be remodeled—no expensive machinery to scrap—no equipment to 
discard. 
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So our designers simply tore up that blue print and made a new one that included 
every advanced thought in the truck industry. Then new machinery was purchased 
and installed in a new factory for production. 
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Such, very briefly and incompletely, is the story of the Paige truck. To the in- 
telligent man it must speak volumes, for it affirms that the Paige is a strictly 
modern product—the last word in efficient truck design. 
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It explains why this new unit of the Paige line has been so promptly accepted as 
“The Most Serviceable Truck in America.” 
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PAIGE-DETROIT MOTOR CAR CO., DETROIT, MICHIGAN 
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Some Damp Reflections 
HEN one is caught out without an umbrella, it 
often seems as though all the water in the world 
were concentrated in a very small area; but as a mat- 
ter of fact, it takes very little water to make one thor- 
oughly @vet and disconsolate, It is not much conso- 
lation under such circurastances to realize that there 
is a great deal more water somewhere else than there 
is running down one’s spine and into one’s eyes; but 
for such consolation aS it may be worth, we can ealcu- 
late that a single inch of rain descending on the City 
of New York means that more than 5,460,000,000 gal- 
lons of H,O have been precipitated, and would be 
standing on the city in an aqueous blanket if there 
were no drainage. A single shower with a fall of an 
inch would be remarkable, though not unprecedented, 
but a prolonged storm almost always brings down a 
good deal more water than that; so we are not stretching 
the verities when we talk about an inch of rain in 
New York. The weight of such a rainfall would be 
about 22,800,000 tons. 
These figures are formidable enough, but they pale 
into insignificance when we consider the annual pre- 
cipitation in our metropo- 


Present Striking Use of X-Ray in Metallurgy 
| pepsin: in the examination of solid materials 
with the X-ray has been rapid in recent months and 
some surprising results have been recorded. This is 
particularly true of British and French research, The 
facts were brought out at a recent meeting in England. 
One of the earliest applications of the X-ray to 
metallurgy was in the detection of flaws in steel and 
other metals. Recent experience shows that, with 
the present apparatus available, it is possible to de- 
tect very small flaws in steel two inches thick. Lon- 
don experimenters announce, however, that apparatus 
has lately been devised with which it is confidently 
expected to penetrate steel up to nine inches thick. 
French cast-steel brackets for gun carriages have been 
shown by this test to be faulty, and the method of man- 
ufacture was changed resulting in a correction of the 
defects. The entire internal structure of cartridges 
and high explosive shells has been profitably examined 
without injury to the object and welds have also been 
found imperfect by the same agency. The application 
of these developments opens up a wide field of ad- 
vantage to the metallurgist. 


ceed, Not only radiography but magnetic analysis are 
important factors in this evolution. Further work 
must decide to what degree these new developments in 
radiography will result in 
Already the results are striking and the goul nearer. 


testing. 


non-destructive 


Power from the Tides 

A SCHEME for the generation of electricity from 
the tides put forward by J. Smith, of Glasgow, 
Scotland, depends on the alternate use of two or more 
estuaries or arms of the sea having different times 
of high water, and in this respect it bears some re 
semblance to a plan suggested by another Britishe: 
last fall. Mr. Smith takes on one hand the Severn at 
Portishead, and on the other the Dee at Point of Ais 
the Menai Straits, and the Mersey above 
Docks. Of the 34-foot rise and fall of the Severn he 
would use only half, or 17 feet, and on a similar basis 
he reckons on 14 feet for the Dee, 14 feet for the 

Menai Straits, and 13 feet for the Mersey. 
According to his proposals, on rising tides the water 


Liverpoo! 


would run through the turbines into the inside of weirs, 
and oon through the turbines into 
the outside of the weirs, 


ebbing = tides 





lis. The average annual 
rainfall for New York city 
is 44.6 inches. If this 
amount of water were Ccon- 
fined where it fell, there 
would be almost 244,000,- 
000,000 gallons of water 
over the city’s surface. 
When we reflect upon the 
disposal of this, or any 
considerable fraction there- 
of, all in one piece, we may 
be thankful that rainfall 
does not accumulate, but 
that the year’s blanket of 
3.7 feet of water runs off 3 
as fast as it falls. 

If, however, there were 
some way of retaining all 
this water, and at the 
Same time retaining con- 
trol of it, the vast expense 
of bringing water to the 
city would be eliminated , 






TOTAL CAPACITY 


ASKQKAN, 
KENSICQ, 
SCHOHARIE 
RESERVOIRS, 


A 
QF 















entirely. For the daily Meneee 


- 3494 Feet 











RESERVOIR 


ip) on the Severn and on the 

th other rivers, the Severn 

: Q, would get three hours’ run, 
0, starting at half rising tide 

; with a head of 17 feet 


(the inside water being at 


NEW YORK Cla low water), and finishing 





(USING 219,000,000,000 at high 
GALLONS PER_YBAR) 


the outlets and inlets being 
so arranged that the tur 
bines would always revolve 
in the same direction, All 
the doors would be closed 
at low water, keeping out 
the rising tide, and also 
at high water, keeping in 
the full tidal water. All 
the rivers 


would = start 
their turbines at half-tide, 
rising or falling. There 
being about three hours 
between the times of high 
water at the weiring points 





water, 34 feet 
minimum tide. The other 
rivers, being now at half 








consumption of water in 
New York approximates 
600,000,000 gallons; so a 
rainfall of one inch, if it 
could be conserved in its entirety, would supply the 
citizens with enough water for nine days. The entire 
year’s rainfall would actually give enough water to last 
for 400 days, so that the city would have an over- 
supply of some nine per cent if the rain could be 
utilized in toto. Of course it is out of the question 
to attempt anything of the sort, so these remarks, in a 
way are on a par with the findings of the worthy gen- 
tleman who calculates how many times the chewing 
gum that is consumed in the subway would extend 
to the moon and back; but they are at least interesting 
as indicating graphically the magnitude of the rain- 
fall, when we come to sum it up over any considerable 
period. To carry the matter a little further along this 
line, we will see that in a century, enough water falls 
on the Big City to bury it beneath a lake 370 feet 
deep, containing 24 trillion gallons, and weighing a 
mere trifle of 100 billion tons. At this rate, the Wool- 
worth Building would go out of sight in about two 
centuries, if the water held out. 

It is not easy to realize how much water is involved 
in rainfall. An inch of rain means that there has been 
precipitated on each acre no less than 100 tons of 
water, 


The 244 billion gallons of rain that fall each year on 
New York city would fill a cubical reservoir 
3,194 feet on a side 


Still more interesting is the possible use of the X- 
ray in analysis. When the percentage of an element 
of high atomic weight such as tungsten is considera- 
ble, as in tool steel, the metal is not so permeable to 
the rays as when the percentage is low. It appears 
possible to apply radiography to rapid analysis in 
particular cases, as the separation of carbon from tung- 
sten and alloy steels, 

Another valuable development involves the exami- 
nation of carbon electrodes for electric furnaces, The 
suggestion is made that the best use of radiographic 
examinations would probably consist in systematic ex- 
periments on electrode manufacture where variations 
in composition, baking temperature, :ete., would pro- 
ceed step by step. Internal resulting in 
premature and frequent breaking in service may thus 
be detected. Already the visual examination of air- 
craft timbers has yielded valuable results. No diffi- 
culty has been found in detecting concealed knots, resin 
pockets and grub holes, or excess or deficiency of glue 
in glued joints. 

Examination of materials without destruction of the 
object has been a desideratum for many years. Its 
partial realization seems nearer as investigations pro- 


causes 


a 


If this water could be impounded and used, it would 
meet all the city’s needs for the year, with a 
good surplus} 


rising tide, would take 
over the working from the 
Severn until high water on 
them. Then the 
having receded to half tide and left the inside of the 
weir full of water, would again take over the working 
and continue down to low water. The turn. of the 
other rivers, now at half ebb tide, would then come 
again, and when the tide on them had fallen to low 
water the Severn would. have advanced to half tide 
and would again come into action, 

When the working time of the turbines was over, 
there would still be the head of water to be disposed 
of quickly; this would be done by allewing the tur 
bines to run beyond their time and by opening very 


Severn 


large sluices below them, the channels being large 
enough to clear away the surplus water in about 
20 minutes. Mr. Smith claims that by this method 
some five and one-half million horse-power could be 
obtained, and that current could be distributed at one 
thirtieth of a penny per unit. 

A vast number of projects for tidal utilization has 
been put forward at one time or another; but th 
uiterly inter 


herent drawback has always been th 
mittent character of the power which could be obtained 
and its tendency to maxima and minima 


scheme seems to be about as good an effort to avoid 


The present 


these objections as we have ever seen, 
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vy ound among 200 prospective buyers is to put 

o. } 
where f the uiyers cant reach it. On 
r hand, if su} exceeds demand, prices must 


they attract new buyers to swell the demand, 





I ‘ rid is short of sugar and shoes, steel and 
d copper, automobiles and ships and houses, 
—— nd wheat, the remedy does not lie in producing 
: es f these things. This is plain to the point of ab 
sure when thus put down in black and white in 
. e, where it can be obscured by a hundred con 
lerations which really have nothing to do with the 
‘ t I always be so plain I is always 
1e, owevel ind always inescapable Phere s just 
/ e prices down under present conditions 
Is a o pitch in and produce so much 
j f evel at t the same time prices can and 
j j the ist go do Cut the cost and boost the supply and 
CPS lust drop But as long as we go on cutting 
i ? ’ mely e sup ind boosting the cost by loafing on our jobs, 
€8] / / es old their upward course 
Hobbies and Hobbyists 
The High Cost of Loafing VERY f us, if he ) llect stamps 
T , ry s 0 Trielin elics r books or prints 
/ 4 ro ee Ires or s ‘ ‘ "1 ss familias 
: Varad 7 I Ss s t wquaintances 
| ! W low vhen ; . _— = itil Indeed, on 
| er } ~ = - pice - = i 
SSUSS vreater or less degree ine 
. s ys tl distinguish the uman 
Anal Now e sub his ewpoint is) inudequa 
I e thing fails properly to distinguish betweet 
is es of collectors We think these are 
e it ou ie question to 
‘ aguries ) e single npulse 
wrest if he yer outset we have 
. ” ere varieties of Homo Acquisitirus 
" , ‘ » draws his pleasure from the having and 
fs s isures d the one who gets 
Bu s in the mere act of acquiring them 
W Wi w stamp collectors, for Instance, who have 
cle ‘ sold a-dezen collections, simply because 
M4 cerTrtall deuree ot completeness the 
li of further stamps which the still lack be 
es such a rare occurrence that there is no longe1 
suf ection it ie hobby for the Collectors of 
' is type sell this week and next week are deep i 
e formation of a ew collection They pursue the 
, . ects of eir quest to the ends of the world; but 
. us er finding them, their interest flags and they get 
oe no pleasure out of mere possession 
. i Opposed to this sort of hobbyist is the man whose 
whole existence is wrapped up in his collection. He 
\ | ) pursues assiduously but for the joy of having 
r — 1 no ither than for that of acquiring As a philatelist he 
! . 1 » lathe rranges and rearranges his stamps, never satisfied 
, ' repa . ol he has them displayed to best advantage; as a 
fe 8 md wereb umismatist he boasts that he has never sold or 
' , ical increases swapped” a coin, but still retains every one he 
; oft du I ; vorking for ever owned; as a collector of paintings he spends his 
‘ eby ease its price ime in his gallery gloating over his canvases, In a 
net . enns himself and everybodys sense he is a miser in his particular field. And when 
| ‘ ! it WW e it « re have we make this remark, do we not make it clear that our 
et i 0 it leas multi-millionaires are collectors of wealth, and that 
! ‘ el they may be classified here, too?—a Carnegie, for in 
Int Ml Wil pointed ou the stance, in the group of acquisitors, who do not care 
t | ! h pr s is not vreatly about their wealth save in the accumulation 
‘ pr il I ! do witl of it, and a Russell Sage among the misers. 
‘ fusal te But this is far from being the only classification to 
i is a I t lividua which the collector is susceptible. For instance, there 
‘ » work effec is the man who delights in exhibiting his treasures, and 
| f ¢ ! mu he man who keeps them for his own eye alone. Do not 
i ortage of think that this is but another way of defining acquisit 
‘ \ ere al nore ors and misers: the worst philatelic hoarder of our 
\ ‘ re s eff . quaintance insists on showing his stamps, though 
is so suspicious that it costs him misery to allow 
¢y to husthk | nother within reaching distance of them. On the 
‘ ‘ rid that other hand, collectors who display the peculiar va 
rie f acquisitiveness which takes delight in buying 
| Dy ind s le t OSS al by jer because some one else wants it, and who 
! rR i, where | 3 offi would look with contempt upon an article of the great 
, i she if demand exceeds supply, prices est rarity if it were not necessary to snatch it from the 
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very clutehes of a rival, are notoriously inclined to 
secrete their collections and keep them from all eyes 
save their own. 

Then we can classify collectors according to the sort 
of objects and the sort of achievement that appeal to 
them. One man deliberately collects a line.in which 
many others are active, in the expectation of forming 
a collection which shall outrank all competitors, An- 
other takes delight in the single elements of his col- 
lection, and is highly incensed if you speak of the 
size of his accumulation, or attempt otherwise to rate 
it as a whol Still another finds his joy in the se 
mction of a field which is unoccupied, so that not 
merely the elements of his collection, but the collee- 
tion itself, is unique. He will collect street-car trans- 
fers until he learns that there is a man in Kalamazoo 
pursuing the same hobby, whereupon his collection at 
once becomes trash in his eves, and he turns to the 
accumulation of colonial well-buckets or fish-eyes. 
Again, there is the man who speaks of every item in 
terms of its cost, while across the way a_ collector 


of tl 


e sume field talks rarity and condition, and would 
slay you with a glance if you drag in the sordid con- 
sideration, 


On the whole, it’s a queer world we live in. 


Coéperation in Scientific Research 
OR the ravages and economic difficulties result- 


ing from the world war we may as well extract 


What comfort we can from retiecting upon the 


uluable lessons which it hus taught us. Indeed, it is 
more than merely a matter of seeking comfort. If we 
fail to profit by the experience, so much will be added 


ter 


o the disaster, 


Second perhaps to none in importance, among the 


revelations of the war, are the latent possibilities of 
cooperation in scientific and technical research. Only 


hose whe were directly connected with scientific work 


in relation to the @onduct of the war can fully appre 


ciate the significance of this fact. We are told, for 


example, that in a single two days’ conference of 





American plant patholog by the free interchange 


f facts and ideas, more progress was made in the so 
lution of the difficult problems of leaf roll and mosaic, 
than would have been secured in five vears of scattered 
individual effort. And this is but one instance of the 
tremendous gain which such codperation has brought. 

In scientific and particularly in technical research 
ick of codperation means not only needless duplication 
f effort, but incalculable loss through arrested devel- 
opment, It is often the combination of the ideas of 
two or more individuals that furnishes the solution of 
a problem, When these ideas are not brought to- 
gether, they cannot combine. Hence it follows that 
free interchange of thought accelerates progress in 
altogether incalculable proportion. 

Yet a species of pardonable professional jealousy, or 
the fear of giving aid to a competitor in trade, has long 
been allowed to place obstacles in the way of such 
interchange of ideas. A less self-centered attitude in 
these matters cannot fail to bring advantage to all. 
The present economic situation should cause us to 
vive most careful heed to these things. 

That part of the increase in the cost of living which 
is due to monetary causes—to the increase of gold in 
circulation and to the expansion of credit—is in a 
sense not the most serious, for it can be taken care of 
by correspondingly increased wages. If the cost of 
living, measured in dollars, were doubled, and wages 
also were doubled, we should be as well off as before. 
Real hardship comes only if prices advance at a more 
rapid rate than wages. Whether this takes place or 
not depends—aside from unjust operations of monopo- 
lists and profiteers—very largely on the productive 
efficiency of our industries. And we may weil doubt 
whether any one single agency equals in its latent 
power to multiply this efficiency, the almost untapped 
reserve of coéperation in scientific and technical re- 


search, 


To Our Subscribers 


UR subscribers are requested to note the expiration 

date on copies of Screntiric AMERICAN. If they 
will send in their renewal orders at least two weeks 
prior to the date of expiration, it will aid us greatly 
in rendering, them efficient service. 
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Engineering 
Searching for Blow Holes With the X-Ray.— 
Roentgen rays are now used to test the quality of cast 
They offer 
an excellent method of determining the influence of 


metal and discover any internal defects. 
aluminum and tungsten on steels. Castings an inch 
and three-quarters thick may be penetrated by the rays 
disclosing blow holes and similar flaws. 

An Upstairs Swimming Tank.—The customary 
and most natural location for a swimming tank is in the 
basement of a building, but in the new home of the 
Omaha Athletic club it was decided to put the swim- 
ming pool on the third floor where it would be readily 
accessible to the gymnasium and locker rooms. The 
tank is 76 feet long and 26 feet wide, holding 120,000 
gallons of water, weighing 500 tons. The swimming 
tank has ealled for an unusual construction, the fifth 
floor being carried on heavy girders that span the swim- 
ming pool, while the fourth floor which is in the form 
of a buleony around the pool is suspended on hanger rods 
let down from the fifth floor girders. 


Building a Dam Foundation With Hanging 
Caissons.—The use of suspended caissons is rather 
unusual in engineering work and particularly the con- 
struction of concrete caissons in the suspended posi- 
tion. Spanish River at High Falls, Ontario, flows 
through a rocky gorge that is only 135 feet wide. The 
water rises from a normal depth of 45 feet to 55 feet 
in time of flood and pours as a torrent through the gorge, 
here a dam is being constructed. Caissons are being 
sunk above and below the dam and sheet piling will close 
the gaps between them so as to form a cofferdam and 
permit of unwatering the intervening area and laying 
concrete in the dry. Temporary pile stagings were 
built on which timber trusses were supported. Plat- 
forms were suspended from the trusses and on these the 
concrete caissons were built. Threaded rods embedded 
in the deck of the working chamber were used to lower 
the caisson and as it was lowered it was extended by 
building additional sections above. 

What is Pulverized Coal?—lIn a recent paper pre- 
Mechanical 
Harrison defines pulverized coal 


sented before the American Society of 
Engineers Mr. N. C 
as coal that has been reduced to such fine particles that 
at least 95 per cent will pass through a 100-mesh sieve 
having 10,000 openings to the square inch. In other 
words 95 per cent must be less than one two-hundredth 


of an inch cube. He goes on to say that “the average 


person does not fully realize to what a high degree of 
fineness it is possible to reduce the coal today by pul- 
verization. The finer the coal is pulverized the more 
efficiently it can be burned and the more readily it will 
be diffused when mixed with the air for combustion and 
fed into the furnaces. Pulverizing certainly does not 
change the nature of the coal, but it does change its 
form to a certain extent in that the coal is changed 
from a solid into a fuel having liquid properties. As 
the coal is pulverized it is mixed with air, and when 
handied in the conveyor it flows like water; when fed 
to the furnaces it is more or less like a gas, and the 
furnaces must be designed to burn a gaseous mixture.” 

Letting a Stream Lay Its Own Flooring.—A 
novel bit of engineering work was recently carried out 
in the Little River Drainage District, Missouri. A sec- 
tion of the drainage channel which was contracted in 
order to control the fow from a basin, began to suffer 
from erosion. The banks had been protected with 
riprap but it had not been thought necessary when the 
channel was excavated to protect the bed of the channel 
es well. It was determined to floor the bed of the stream 
Wires 
were stretched across the stream and on them was con- 
structed a board mattress 40 feet wide and 300 feet 
long. The boards were laid in the direction of the 
channel and were transversely wired and cross poles 
were lashed to them to hold them together and also to 
assist in keeping the riprap in place. When the mat- 
tress was completed the upstream end was sunk by 
Weighting it with stone and, as the water rushed over 
it, it bore the entire mattress down by its own weight. 
The wires stretched enough to let the mattress sink 
and they were successively broken with a blow of a 
hammer. A couple of stout cables at the upstream 
end kept the mattress from dragging and crumpling 
before the riprap could be deposited on it. 


with boards, weighting them down with riprap. 
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Astronomy 


Dr. Milan Stefanik, formerly attached to the 
Meudon and Mont Blane Observatories, was recently 
killed in airplane accident while serving as a general in 
the French Army. In 19106 Dr. Stefanik, established at 
his own expense an observatory in Tahiti. In 1911 he 
was awarded the Wilde prize by the Paris Academy of 
Sciences. 

The Cawthron Solar Observatory.—it is reported 
that Dr. G. E. Hale, director of Mt. Wilson Observatory 
is to prepare the plans for the equipment of the solar 
observatory which is soon to be built at Nelson, New 
Zealand, with funds provided for the purpose by the late 
Mr. Cawthron. It is planned that the observations 
secured at the observatory shall be reduced and dis- 
cussed in America; probably at the Mt. Wilson Ob- 
servatory. 

Martian Snow Cap and Solar Activity.—The 
eleventh report of the Mars section of the British 
Astronomical Association, published in April, 1919, 
deals with the apparition of 1913-14. Drawings and 
observations are contributed by seven members. The 
director, M. Antoniadi, was unfortunately not able to 
make use of the 32%4-inch Meudon refractor, which he has 
used at previous oppositions. The most interesting 
feature of the apparition of 1913-14 was the exceptionally 
slow diminution of the north polar snow cap, and the co- 
incidence of this fact with the great mininum of solar 
activity. M. Antoniadi states that a detailed study 
of the phenomena proves that the shrinkage of the snow 
cap lagged behind the normal much more than at any 
time since 1864, as if solar heat were lower in 1913 than 
during any of the 10 previous apparitions of Mars in 
which the planet was observed partly or wholly in the 
same heliocentric longitudes 


Curious Phenomena in a Lunar Crater.—NSignor 
Mentore Maggini, of the Observatory of Florence, Italy, 
describes in !’Astronomie some observations made on 
the evening of October 10th, 1916, when he was en- 
gaged in studying the numerous little craters in the 
interior of the great lunar crater Plato. He was sur- 
prised to find that one of these craterlets, No. 59 on 
Pickering’s map, was invisible, though usually distinctly 
seen under the conditions of solar illumination then 
prevailing. Moreover the neighborhood of this craterlet 
was seen to be involved in a reddish shadow, which later 
invaded the whole northeast portion of the main crater 
wall. Eventually the reddish shadow disappeared and 
craterlet No. 59 became visible. The effect suggested 
the appearance of a nitrous vapor, and this observation 
coincides with others that have been made from time to 
time in the same crater, the curious changes in which have 
been plausibly attributed to the presence of clouds of 
volcanic gas proceeding from the moon’s interior. A 
resumé of recent observations of the same general char- 
acter was given in the seventh report. of the lunar section 
of the British Astronomical Association, published in 
1916. 

The Solar Constant.—For the past 14 years the 
Smithsonian Astrophysical Observatory has been measur- 
ing the solar radiation and calculating its variations. 
During the earlier years of the investigations conducted 
at Mt. Wilson, Cal., it appeared that the values found 
varied from day to day, and from year to year. The 
results secured by comparing data secured from ob- 
servations made simultaneously in California and 
Algeria support each other, and indicate that the varia- 
tions are due to cause outside the earth’s atmosphere. 
Further observations conducted by the Smithsonian 
expedition in Calama, Chile, and similar observations 
made in California, mutually support each other as to 
the variability of the sun. One scientist was so strongly 
convinced of the dependence of the weather on solar 
radiation, that at his suggestion, the Argentine Govern- 
ment is obtaining daily telegraphic reports on the solar 
radiation at Calama, Chile, upon which are based temper- 
ature forecasts for Argentina; and the Brazilian Govern- 
ment has adopted the same system. It probably will 
be necessary within a year or two to equip additional 
solar radiation observing stations in the most cloudless 
regions of the earth. During 1918 the solar radiation 
was above its normal; an average value of 1.95 calories 
per square centimeter, per minute were measured at 
Mt. Wilson and Calama, whereas the mean value for 
many years is 1.93 calories 


Electricity 

Electrolytic Copper from Chinese Coins.-—As a 
consequence of the large demand for electrolytic copper 
during the war, the price advanced very greatly and 
many concerns for manufacturing this product were 
opened in Japan. The raw material for this industry 
was obtained from the Chinese bronze coin, which was 
imported into the country in large quantities until the 
Chinese government prohibited its exportation. At 
present the prices of electroytic and ordinary copper 
varies so slightly that it does not pay to manufacture 
the former. Copper sheet manufacturers are also hard hit 
by the decline in prices and some of the large concerns are 
suspending operationsorgivingup this branch of business 

Wireless Telephony in Great Britain.—W ireless 
telephones were used as a medium through which British 
R. A. F. officers flying over central London on May 14th 
last addressed the members of the Institution of Kiectrical 
Engineers assembled at a lecture being delivered by 
Major Erskine-Murray on ‘ Wireless in the Royal Au 
Force.”” The London Daily Mail reports that the 
strident voice of one of the airmen was heard coming 
from a trumpet-shaped instrument on the platform 
describing his flight at a height of nearly 3,000 feet 
The conversation ended only when the pilot announced 
that he was ‘‘getting fed up.’”’ The machine stayed in 
the air long enough for the officers to listen to and 
acknowledge a round of applause from the audience 

Electrification of Belgian Railroads.—The Minister 
of Railways has approved the project, of the electrifica 
tion of Belgian railways, and Mr. Lamal, Administrator 
of Railways, Messrs. Foulon & Robert Chick, engineers 
and Mr. Colson, chief electrician, have been instructed 
to submit plans by August next for the electrification 
the line between Brussels and Antwerp and Brussels 
Luxembourg, to be followed immediately with an electri 
line between Brussels and Ostend. ‘The current will be 
supplied with overhead wires or the third-rail systen 


according to the location and circumstances. Work wi 
be commenced at thesdeginning of 1920, and it is propos: 
that the journey between Brussels and Antwerp be made 
in 25 minutes and to run trains every 15 minutes. 

Novel Radio Telegraphy Device.—According to a 
Norwegian newspaper, an engineer by the name of Her 
mod Petersen has recently patented a device for the 
production of electrical current for radio telegraph 
The electricity is received by an accumulator, which 
releases it at certain intervals. The system is sparkless 
and the sounds are clearer than in the older inventions 
The clearness of sound depends upon the regularity of 
the current, and with this system the current is released 
with a mathematical exactness. The device has furthei 
advantages in that it is cheaper, simpler, and more 
durable than those now in use. If the claims made for 
this invention prove well founded, it is thought that it will 
mark a distinct step in advance of what has so far been 
accomplished in this line, and hence its possibilities 
are creating considerable interest in the radio world. 

Electric Super-Submarines.—Designs for a new 
type of super-submarine have been elaborated by Capt. 
Norman Wood, R. A. F., who recently read two paper 
on the subject before the Institute of Marine Engineers 
in London. Previous to his connection with the Royal 
Air Force, Captain Wood was engaged on submarine 
work and had practical experience of the deficiencies 
which exist in the design of even the latest vessels, On 
the surface submarines are driven by Diesel oil engines; 
under water they are driven by electricity from storage 
batteries which must be charged when the vessel is on 
the surface. These conditions are usually met by ar- 
ranging the following chain: (1) Diesel engine, (2) clutch, 
(3) electric motor, (4) clutch, (5) propelier shaft. It is 
not difficult to see that this equipment invelves a coim- 
plex series of operations at critical times, as, for instance, 
when the vessel is caught by an enemy searchlight when 
the batteries are being charged. Captain Wood, con- 
Electrical 


transition from engine drive to motor drive (or vice 


tinues Review, proposes to simplify the 
versa) by adopting an all-electric drive, using, in a 1200- 
ton boat, two oil engines to drive electric generstors 
supplying current to electric motors used on propeller 
ships, both naval and mercantile, on the ground that 
the growth of air power will render submersion the only 
means of escape from aerial attack. . From this stand- 
point sea power will include air power and submarine 


power us well as strength in ships of the oid type. 
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Skinning the day’s catch 


A big haul of blackfish 


Leather from the Sea 
Giant Dwellers in the Water Who May Be Called Upon to Make Good the Shortage of Hides 
By Robert G. Skerrett 


| [' RETOFORI eptio ‘ ve uurces can we obtain skins susceptible of being tanned form of shoestrings. In England, on the other hand, 


a pe ft hides I ind nl nd made fit to meet these 


Poday, ily for us the period of strife has stimulated research 


we \\ ther peoples, are face to face years ago, the Department 
recet md! shortage f leathers And experts of the leather industry to see what they could 


} ] 


number of marine mammals 
1 most Previously, the skins of 


ind brought about material achievements which other 


; of cattle, sheep, wise might still be remote 


is going to lo here towards successfully 


manifold services? Hap for a good long time, the tanners have been producing 

fine grade of so-called porpoise leather from the skin 
of the beluga or white whale, which attains a length 
potentialities. Quite two of 18 feet or more and will average in girth from 10 
of Commerce urged the to 12 feet. This leather has great tensile strength and 
is remarkably well adapted to the making of machinery 
tanning the skins of a belts; and because it keeps its shape under varying 
and fish. stresses it is admirable for working into shoes. The 
some domestic porpoises beluga abounds in the waters contiguous to the north- 
ern coasts of this continent. 

The most significant development in the 








rrect in thet will they cost their wearers? 


shortage of the basic material—hides. 








” HERE are the shoes of tomorrow coming from, and how much 
beyond precedent and admittedly going higher, these are questions 
of the hour. The difficulty here seems, far more certainly and far more aged by the United States 


se generally than in some other fields, to be due to a fundamental and inevitable 


direction of new sources for leather; and in this article one such source 


art of converting the skins of aquatic 
creatures into leathers of excellent 
grades is that now being pursued upon a 
commercial scale in dealing with the hides 
of sharks, rays, dogfish, blackfish, ete. 
Despite the fact that many firms, encour- 
Department 
of Commerce, failed to secure satisfac- 
tory results, one New York concern has 
solved the difficulty that has hitherto 
baffled the tanner. One of the early oper- 


With the familiar leathers high 


The answer therefore lies in the 


is discussed, in the light of the very most recent investigations which have ations in preparing the skin of the 
been made into the subject—-THE EDITOR. 


aquatic animal for tanning is that of 
soaking the hide in a lime solution. If 
this is not done with extreme care and 














large md been tanned but not in 


we rr I ] t we have grown to be the pation and we had little 


lead stion hose manufacturing boots and from long-established sources the desired amounts of 
hoe What are W roing to do to make up the ex leather stocks: and, next, porpoise leather for boots or 
s and to insure our factories against shoes found only a limited 

lown or woefully diminished output fishy odor that clung to the finished product The 

f the leather was in the 


[ur © 1917 we trperted T00,000,000 pounds of hides nore common employment 


me even more serious when the catching of the porpoise was an infrequent occu- further work upon it quite useless. Today, the 


with due regard to the natural differences 
peculiar to the fish skin the resultant 


sufficient measure to loom product is so spongy and lacking in strength that it 
msumed here. t all conspicuous in the volume of the native leather has practically no market value. This stage of the 
Riek , mal . it of view, the present leather ndustry rhere were two 


reasons for this. First, process has pretty generally ruined the skin and made 
se- 
any trouble in securing cret of a correct lime bath has been discovered, and, 
similarly, some other phases incidental to the ma- 
nipulation of the skins have been mastered. Among 
use owing largely to the these is,a degreasing treatment which effectually re- 
moves the fishy odor. 

The aflaptation of the shark skin to the general 
purposes of the leather worker has pre- 





SLO MOD Siric hen, there has 
t 


table decren the quantities 


ieather stocks br } nto the United 


wket books, 
iplicity of other use 

well a t ental articlh In 
] er meets with 


fitness numer eds, and th 


toecks are ertainls going to increase 
t} t t ini sl ind if the herd 


the droves TIT the fi ks of land ani 








sented distinctive difficulties—so, too, has 
the skin of the ray and the dogfish—be 
cause of the horny, tuberculous exterior 
which is frequently so hard that it can 
be ground down only by means of abra 
sive belts or wheels. In fact, this sha 
green has been extensively employed by 
cabinet-makers, ivory workers, metal 
workers, ete., in lieu of emery cloth and 
sand paper. The question of making 
shark skins available for leather has, 
therefore, rested in part upon devising 
ways to get rid of the shagreen. The re- 
sults as a rule have been anything but 
satisfactory, simply because grinding 
away what might be called the superficial 
hard material still left the supporting 
parts or bonds imbedded in the leather, to 
just that extent stiffening it, greatly ham- 
pering cutting and sewing, and yielding : 
product which had numerous drawbacks. 

Thanks to recourse to chemistry, the 
shagreen can be completely separated from 
the underlying skin and yet leave the 
hide beautifully marked with its charac- 
teristic “grain.” So dressed, the leather 
lends itself to the manufacture of bags, 
belts, card cases and other articles 








ma ur nadeguate from what other 


where an ornamental surface is desired. 


The finishing touch—polishing the dressed skins With this exterior removed, either the 
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upper layer of the skin or the underlying “splits” can 
v dressed for shoe stock—including the heavy ma- 
terial for soles. The leather will take a beautiful finish 
and is notably durdble. From a 500-pound shark it is 
possible to obtain ten square feet of leather from the 
hide, and the stomach furnishes a raw material that 
will yield a leather which is soft and strong and 
looks not unlike glazed kid when ready for the market. 

The ray or devil fish will frequently provide a skin, 
when tanned, having an area of 100 square feet; and 
the sawfish is potentially abundant source of 
leather stock. The dogfish, being comparatively small, 
is not as individually profitable as the full-grown 
shark, and yet its hide is well worth tanning. The 
porpoise, depending upon its size, will give a skin sus- 
ceptible of producing anywhere from 10 to 20-odd square 
feet of leather. Not only that, but from this skin can 
be taken a sturdy upper layer or grain of very fine 
quality and then two underlying “splits’—the first of 
these being thick and strong enough for a good grade 
of heavy while the second “split” is of the 
character of a thick suede. The intestines of the 
porpoise make leathers for which there are many uses. 
The skin of the blackfish and likewise the skin and 
stomach of the whale lend themselves to tanning, and 


a} £ 
aiso a 


shoes, 


from these several sources leathers of fine qualities 
can be secured, 
But this whole question of “sea leathers” would 


make but a moderate appeal to enterprise and capital 
if it were not possible to utilize other parts of these 
From the livers of the 
oil is obtainable, also from the livers of the dogfish, 
which is said to have much of the medicinal properties 
which characterize liver oil, and, besides, the 
oil is in demand for the manufacture of soaps, for 
mixing paints. and for the treatment of some leathers. 
A 500-pound shark will give an average of from 10 to 
15 gallons of liver oil, which is easily marketable at 
fifty cents a gallon. The dorsal fins, when dried, bring 
$2.50 apiece among Oriental epicures, The teeth sell 
readily for five cents each to manufacturing jewelers 
who work them into ornaments of one kind or another. 
The flesh of the shark is said to be decidedly palata- 
ble, and the Bureau of Fisheries has published some 
thirty different recipes for fresh shark, smoked shark, 


aquatic creatures, 


cod 


salt shark, and canned shark. In common with the 
meat of other sea creatures, the flesh of the shark 
can be converted into fertilizer or dried and ground 


for chicken and caitle food. As a fertilizer the stuff 
is rich in ammonia and phosphoric acid. Sharks in 
our southern waters range from 400 pounds to 2,000 
pounds in weight, while the devil fish or ray will fre- 
quently tip the scales at 3,000 pounds. 

The porpoise, besides furnishing skins that can be 
tanned, yields three grades of oil—i. e., body, head, and 
jaw-pan. The latter is especially valuable as a lubri- 
cant for watches and other fine mechanisms and, today, 
fetches quite $50 a gallon. Certain parts of the skins 
of some of these aquatic animals—parts that are not 
worth tanning—contain fully 90 per cent of glue. 
Likewise, from the blood of some of these creatures is 
to be had the basic material for a superior kind of 
waterproof glue such, for instance, as is desired in the 
built-up stock now used in making airplane propellers 
and other wooden parts of the flying machine. From 
the intestines that cannot be worked into leather it is 
possible to get the gut for string instruments, tennis 
rackets, etc., and sausage casings, parchment stopper- 
covers, glue, and other marketable commodities. The 
point is, nothing need go to waste; and, at the same 
time, an inexhaustible source of leather stock is thus 
made available which heretofore has been almost en- 
tirely neglected. 

Stations for the taking of sharks, porpoises, rays. 
dogfish, etc., established by the successful 


have been 


shark an. 
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Hauling a shark aboard from the seine 


shells are 
the maker 
serves the 


tles are captured in goodly numbers. The 
saved for the manufacturing jeweler and 
of tortoise shell articles, while the flesh 
purpose already mentioned. 


Barley Falis On Its Feet 


URING the war, when barley flour did yeoman 
service in eking out our supply of wheat, barley 
was high priced. Then, too, the brewers forced the 
price still higher by competing with the market. Now 
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Whey—it is nearly all water, but it did the trick 


an unlimited supply of wheat and the prohibition 
movement have forced barley to depend upon its true 
merit as a food and a feed in the open market. Bar- 
ley took a severe slump and is only slowly recovering. 

As there are several sections in the country where 
barley is the best grain crop, the experiment stations, 
notably that of Wisconsin, began extensive tests to 


1S3 


sults are when fed in connection with whey, It was 
found that the feed cost of 100 pounds of grain was 
only $8.88 with barley, while it was $9.92 with corn: 
and that therefore bariey can acceptably replace corn 
in the ration of the hog. 

It so happens that those States which have iInany 
cheese factories also raise much barley, and for this 
reason the experiment of feeding whey in connection 
with barley was of special significance. While barley 
is high in protein, it is not high enough Whey is 
largely water, containing only .8 of one 


per cent of 


protein, The hogs ate barley and whey in about the 
proportion of one to two, which would leave the ra 
tion deficient in protein when judged by ordinary 
standards. 

It was, found that the pigs fed barley and whey 


gained more rapidly than those fed any other ration 
the quality of the protein in whey supplementing the 
deficiencies of the protein in the barley 
off-set the lack of quantity Barley 
on its feet and earned an honored 
other farm grains.—W. A. Freehoff. 


enough to 
thus fallen 
place among the 


has 


— 


s This the Biggest Farm in the World? 
NE result of the Government's efforts to increase 
the production of wheat during tie last two years 
has been the creation of the largest wheat farm in the 
world, some 200,000 acres of Indian lands in Mon 
tana and Wyoming. If this farm yields only 20 bushels 
per acre it will mean 4,000,000 bushels of wheat added 
to the 1919 crop, which at the government price of $2.26 
per bushel, would be worth $9,040,000, 
There are two other remarkable things about this 
farm: in the first place, it was conceived and is be- 


ing managed by one man, Thomas D. Campbell, for 


merly a North Dakota farmer; in the second plac 
not a single horse will be in use on The property. Ip 
stead, huge tractors, the largest ever built, will do all 


the work of plowing, seeding, and harvesting. 

will also do it more quickly than has ever been 
by the use of horses. As a matter of fact, without 
tractors it would be impossible to run this big farm 


They 


done 


at all, The number of horses, or other animals, re- 
quired would be prohibitive, to say nothing of the 


expense of feeding 
handle them, 

The farm has been di,ided into unite of 5400 
und to each unit has been assigned one giant! t 
with a dozen held in general reserve in case of 
dent. Kach unit also has its own group of perma 


them and laborers to 


exta farm 


buildings, modernly equipped, and is under the dl- 
rect charge of a competent farm manager. Under this 


manager is a general foreman, who will see to hiring 


the help and getting the work done But over all 
stands Mr. Campbell, who is constantly on the go 
from unit to unit, supervising the more important 


features of the entire job. 

In the beginning Mr. Campbell figured out the whole 
thing: how much machinery would be required, and 
how much time should be allowed for plowlug, seeding 
harvesting and so on. Everything is done on a sched 
ule and as this is dry farming land, ne 
to be made for bad weather. part of the 
plowing was done last fall. Some idea of th 
of the huge tractors may be gained from the 
fourteen of them plowed more than 


allowance has 
The grester 
CApPACILS 
fact that 
350 acres in a day 








none of which had ever before been broken by the plow 
Before he could lease the Indian lands Mr. Camp 
bell had to make arrangements with Secretary of the 


Interior Lane. He actuated purely by patriot 
motives—to help the Government in its efforts to stim 


was 


ulate the food production. He stated frankly to Se« 
retary Lane that he was willing to enroll with the 
dollar-a-year man if the Government financed the 





“sea leather” company at Morehead City and Broad determine the feeding value of barley in competition project, and if he financed himself he only wanted a “ 
Creek, North Carolina, and Fort Myers and Sanibel with other grains. Barley was fed to pigs to deter- chance to break even. The latter plan was accepted by 
Island. Florida. In those warm waters sharks and mine how it compares with corn, and what the re- Secretary Lane.—Robert H. Moulton. 
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trial and engineer 
Very long and big- ing chemistry, and 
meshéd seines of will fill somewhat 
extra-heavy twine, the same field as 
va vane gang that jormerly 
hooks, ete are cupied by the 
used, and the bait Chemical World 
commonly employed < ee which suspended 
is turtle meat. Tur- Tractors at work on a huge farm laid out in Montana to help the attack on the high cost of living ive years ago. 
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Ernst Heinrich Haeckel, 1834-1919 


The World's Ranking Biologist, and Last Survivor of the 
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‘ Why could Darwin put his ideas across, while 

hie in who tinsists that the wor is shaped like a 
pear is only laughed at? Of course, one answer might 
be made that Darwin is right while the other man is 


wrong: but that answer is valid only after Darwin 
has been accepted Moreover, if that were the only 
answer, the teachings of men like Bacon and Galileo 
vust | e bet recepted during their lieiimes 

W yould urs hat the real reason why Darwinism 


wept over the world like wild-fire was because of the 


character of the first converts Darwin was unbelieva 


fortunate finding among scientists of standing, 





right at the outset, three disciples in as many countries 
wl ay i be characterized as zealots in the new 
science Asa Gray in America, Thomas Huxley in 


Britain, Ernst Heiurich Haeckel on the continent; their 











NE of the few German scientists whose posi- 
tion is altogether too secure to be questioned 
is Haeckel, best known in this country as 

author of “‘The Riddle of the Universe.”” On 
Saturday, August 9th, be passed away in his 
eighty-sixth year. It is out of the question for us 
to find space for even a moderately complete ac- 
count of his very full career; the accompanying 
sketch accordingly attempts only to strike the high 
spots. THe Epiror. 











thusiastic acceptance and championing of the new 
teachings was the chief instrumentality in overturning 
the established foundations of biology in a few months 
und starting all over again on the new basis. The 
first thought of every biologist, on reading that Haeckel 
was dead in Jena, must have been that the last member 
of the quadrumvirate that revolutionized the science 
had passed 


Phe physical outlines of Haeckel’s life can be given 


i word; for he offered a startling contrast to the 
rolling stone. Haeckel and Jena are synonyms. For 
S yeurs his only absences from the town and the 
University have been his field expeditions; save for 
these trips, his entire scientific career is identified 
with the little Saxon center of learning. 

Haeckel was born in Potsdam on February 16, 1834. 
through the Universities of Wiirzburg, Ber 
lin and Vienna, taking his degree of M.D. in 1857, and 
in accordance with his father’s wishes setting up prae 
tice in Berlin But contact with men like Johannes 
Miiller, Virchow and Kolliker had established bis para 


Hy passed 


mount interest in the general field of biology: and 
perfunctory effort at medical work he turned 
activities which he preferred A conspicuous 
success in field work in the Mediterranean having 
brought bis name into prominence, he was induced to 

Privatdozent; the next year 
he became a regular professor; and in 1865 there was 


ifter 


come to Jena in 1S61 as 


reated for his incumbency a personal professorship 
retained until his semi-retirement in 1908. 

Haeckel was just coming inty his scientific maturity 
vhen the Origin of Species appeared in 1859. The new 


which he 


doctrines made a strong appeal to him, and he became 
le of Darwinism in Germany At the mo 
nent he was engaged in work with the Radiolaria; 
and when the monograph appeared in 1862 it treated 
the subject strictly from the Darwinian viewpoint. 
Four years later his book General Morphology was char 


the ihprost 


work 
practical application and the final results of 
the evolution hypothesis; and it stands as a landmark 


icterized by Huxley as a suggestive attempt te 


out the 


in biological history. 

Chis work did not attract the attention which the 
author had hoped for; so after an interval of two years 
he decided to reissue it in more popular style, with 
some revision The Natural History of Creation took 
the world by storm; from it Haeckel’s outstanding 
supremat’y among German biologists may be dated. 

It was in connection with this revision that Haeckel 
put forward the Biogenetic Law with which his name 
is associated. This law asserts that ontogeny, or the 
life history of the individual organism, recapitulates 
phylogeny, or the evolutionary changes through which 
the species has passed in attaining its present status. 
[It is under this law that we believe the human embryo 
displays at one stage the form of a fish because human 
ancestry is to be traced back to and through the fishes. 
In a word, the embryo, not alone human but of all ani- 
mals, passes with great rapidity through a series of de- 
velopments which constitute an epitome of the history 
of the race. The observed facts on which this law is 
based cannot, of course, be contradicted; and unlike 
many of the pronouncements of Darwin himself, 
Haeckel’s deductions from these facts have stood very 
well the attack of later investigators. 

Perhaps the most noteworthy thing about the great 
German biologist was his versatility. On the one hand 
ie was always dn unexcelled observer, painstaking 
ind accurate; and it would be altogether tiresome to 
enumerate all his monographs. But even in these he 
displayed a grasp of the generalities, and an ability 
to go beyond a mere catalog of facts, which was far be- 
yond the ordinary In its totality, his output of de- 
scriptive work would have constituted alone a sufficient 
contribution for one lifetime; but in addition, Haeckel 


Darwinian Period 


was at his best when writing or speculating on _ bio- 
logical theory. It is seldom indeed that the ability 
faithfully to observe and collate data, and the capacity 
for drawing sound conclusions therefrom, are com- 
bined to such a degree in one person. Even a Huxley 
admitted that he lacked the patience for effective tield 
work; and we need not mention names to demonstrate 
that the best gatherer of material frequently is lost 
When he attempts to tell what his material means. 
Haeckel’s happy combination of these two kinds of 
ability was most fortunate; it will be realized that 
the establishment of the new biology would require 
such a man. In Haeckel it found him. 

A noteworthy feature of Haeckel’s work is his artistie 
ability. He-was an excellent painter, so good, in fact, 
that he could have made his mark in that field.  In- 
deed, though he deliberately elected to follow science 
rather than art, as offering a greater opportunity, his 
draftsmanship always stood him in excellent stead: 
for without his beautiful drawings, often made and re- 
produced in color, his monographs would lose much of 
their present value. Dr. Williams tells us that from 
a four-months’ trip to India Haeckel brought back 
200 water-color sketches made as a matter of recre- 
ation! 

Another outstanding feature of Haeckel’s character 
was his boldness to bring out, full blast, whatever he 
might believe he had established as true. Darwin 
waited twenty years before he published his Origin 
of Species, testing out his theories all the time: even 
then he hesitated to confront the learned world with 
them. No such caution was Haeckel’s; the moment 
he was convinced that he had something, he would 
publish it or deliver it without reservation. This trait 
affords one reason why he stuck so faithfully to Jena, 
refusing many calls to more powerful institutions; for 
Jena is the one place in the world where academic 
freedom is such that a professor dare come out boldly 
against any orthodox pronouncement which he may see 
fit to attack. At times, indeed, Haeckel has seemed 
to verge perilously close upon the “yellow.” For in- 
stance, he was the first scientist to indulge in the 
pastime of constructing elaborate genealogical trees 
of the species, and to talk about man as the “topmost 
while it was in one of Haeckel’s talks that 
Pithecanthropus achieved the position of the specific 
connecting link between man and the anthropoids. 

From the very first Haeckel’s philosophy was—shall 
we say disfigured?—by the grossest materialism. He 
was convinced that there was no essential line of 
cleavage between organic and inorganic nature, other 
than the defining statement that the former consists 
of the carbon compounds. In the concrete properties 
of the carbon atom, as developed in the complex 
albuminoid compounds, he saw the one and only cause 
of the specific phenomenon of movement which charac- 
terizes organic substances. He thus reduced life to a 
chemical and mechanical basis, asserting that the first 
living protoplasm arose from such nitrocarbons by a 
Wholly spontaneous process not fundamentally differ- 
ent from any other chemical reaction. Psychology he 
therefore regarded as merely a branch of physiology ; 
and he traced the human mind back to the unicellular 
origin. from which he conceived it to have evolved 
by processes identical with those giving its present 
form to the body also. And of course he was forced 
then to repudiate personal immortality and the freedom 
of the will; for him there could exist no soul and no 
moral order of any description. 

Haeckel really championed the cause of evolution so 
enthusiastically because these other things which he 
wished to believe seemed to him to be necessary con- 
sequences of it. He quite overlooked the fact that in 
drawing such conclusions from the evolution hypothe- 
ses, it was necessary to make tacit assumptions which 
required further support. We need not quarrel se- 
riously with him here, however; for his support of the 
new biology was worth having at any price. 

Haeckel himself was quite ready to carry the thing 
as far as it would go, and he frankly elevates his 
science to the level of a religion. He must have real- 
ized that the difficulty of avoiding such conclusions 
made the most potent argument for discrediting the 
whole structure of evolution; but he was the last 
man to bend his own convictions to meet the inherent 
tendency of humans to postulate a future existence. 
Perhaps history will hold that his greatest shortcoming 
was his failure to realize that reconciliation between 
science and religion was both possible and desirable. 
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Back to the Land 


California Pioneers the State Land Settlement Plan 


YODAY California goes on record as the pioneer in 
land settlement ; in other words, the patron of State- 
aided agriculture. lor the year 1918 saw California's 
first land settlement fully organized, and in successful 
operation. 

The enterprise was authorized by a State law, ap- 
proved June 1, 1917. Section one of this act sets forth 
that, “The Legislature believes that land settlement is 
a problem of great importance to the welfare of all 
the people of the State of California, and for that 
reason, through this particular act, endeavors to im- 
prove the general and conditions of 
agricultural settlers within the State, and of the peo- 
ple of the State in general.” 

The act created a State Land Settlement Board of 
five members. At the head of this board is Professor 
Edward Mead, the well-known irrigation expert, and 
agricultural economist. 

To finance the land settlement scheme an appropria- 
tion of $250,000 was made; and the board, acting upon 
its authority, purchased 6,480 acres of land in Butte 
County. All but about 1,000 acres of this is alluvial 
river bottom land and rich in its character. 

The first allotment to settlers made in May, 
1918, and the second in December. The first allotment 
covered 3,520 acres, was allotted in 53 farms, 44 
of which The average capital of 
these settlers was $3,000; their average assets, includ- 
ing live stock, farm implements, household furniture, 
etc., Was about $7,000. 

At the same time 21 farm-laborer’s allotments were 
made, of two each, the limit of area to this 
class of settlers. The average capital of these labor- 
ers was about $1,200. 

The act of legislature above cited specifies that pur- 
chases of land may be made by a single settler up to 
$15,000 in maximum value. The settler is required to 
pay only 5 per cent of the purchase price of his land 
in cash; the balance due to run in amortized payments 
for a term not to exceed forty years at five per cent in- 


economic social 
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By H. A. Crafts 


terest. The settler upon this land agrees, under pen- 
alty of the forfeiture of his rights granted by the 
contract of purchase, to cultivate the land in a manner 
approved by the State Land Settlement Board; to 
keep in good order and repair all buildings, fences and 
other permanent improvements on his allotment. The 
farm laborers are permitted to purchase their allot- 
ments upon similar terms and conditions. 

The economic policy of the board will be the adoption 
of a system of general, rather than specialized farm- 
ing, with a decided leaning towards the production of 
elemental food stuffs, with due regard to live stock 
interests. 

It is planned by the board to encourage the use of 
pure-bred live stock, and this, as far as possible, of 
a single breed, in the interest of uniformity in the 
process of production; and these breeds to be only of 
the best types. The board, itself, will own some of the 
best bulls obtainable, furnishing their services to the 
settlers at mere cost, and changing the individuals every 
two years, 

In neat cattle the Holstein has been chosen by the 
board as the best strain for the purposes of the settle- 
ment. In swine the Duroc-Jerseys have been selected. 
Settlers are permitted to purchase their pure-bred 
cows through the board, in order to be insured against 
inferior Efforts will be made to induce every 
settler to keep a small flock of sheep of the best breeds, 
for both wool and mutton combined, 

In spirit and substance it will be the endeavor to 
establish a farm community for the production largely 
of meat, dairy products, poultry, eggs, ete., thus help- 
ing to augment the State’s substantial food supply in a 
practical manner. 

The board has already expended nearly $100,000 on 
improvements, such as roads, drains, irrigating ditches, 
fencing, ete. 

The board employs regularly a farmstead engineer, 
whose services are contributed, free of charge, to the 
This individual lends his assistance 


stock, 


use of the settlers, 


to the planning of farm houses, outhouses, barns, 
fences, and the proper location of the same with refer 
ence to the farmstead. 

The board renders valuable 
settlers by taking the onus of building contracts upon 
itself, thus securing to the settler the best quality of 
service at lowest prices. This arrangement extends 
to the building of fences, digging wells, excavating irri- 


also assistance to the 


gation ditches, laying drains, etc. As an example of 
this arrangement may be cited the fact that at one 
time during last summer the board was digging some 


seventeen wells for as many different settlers 
This tract of land when purchased carried valuable 
irrigation water rights with it; and that time 
additional water rights of the same class have been 
purchased by the board and turned over 
the settlers, so that 
all irrigable lands. 
Two main highways extend through the settlement 
one maintained by the board and the other by 
County. Cross roads have constructed, so 
that each farm faces upon a public highway 
It is planned that each farm shall produce at 
$3,000 worth of produc™s each year, in the gross 
The idea of farm labor allotments originated with 
Prof. Mead, who made a investigation 
of the subject in Australia, where the land settlement 
system has been in operation for quite a 
number of years. Under this system the laborer may 
remain such, or become a proprietary 
may himself elect. He is also permitted to find em 
ployment in the settlement, or in the surrounding neigh 
borhood. The point is to help farm laborers to become 
experts at their trade, and at the 
neat and comfortable homes: also to fit 
the earning of the highest rate of wages in their class 
On his own allotment the farm laborer is required to 
cultivate all of his two excepting that portion 
needed for building and to keep his grounds 
and building in good condition and repair. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





























Another Way to Save the Wool 


To the Epiror oF THE SCIENTIFIC AMERICAN; 

One of your correspondents suggested that money 
could be saved by making the legs of stockings of cot- 
ton and the feet wool, and some manufacturers took 
the hint. 

Summer stockings should have no leg at all. Save 
the money paid for leg and garter for something sen- 
sible, and because the nearer one comes to going naked 
in summer the better for his health and comfort. 

I don’t believe that either the chains of habit or the 
bonds of prudery would long prevent all mothers from 
purchasing—for children at least—short-leg stockings 
if they were put on sale. 
3 S. N. Srewart. 
Dayton, Ohio. 


An Analogy that Displeases 
To the Epiror oF THE SCIENTIFIC AMERICAN: 

In regard to the article ‘‘The Industrial Democracy,” 
on ‘page 52 of Scientific American of July 19th, I 
would like to point out that the supposed analogy be- 
tween political and industrial democracy is_ wholly 
misleading. In matters of State policy we all have, 
broadly speaking, the same interests at stake, and 
hence we are all equitably entitled to equal share of 
State control. 

In an industrial concern the case is totally different. 
The owner has his fortunes and reputation at stake— 
failure brings ruin to him. The workman has nothing 
at stake, and suffers nothing more than the necessity 
changing his place of employment,—and that he fre- 
quently does from choice. 

As for sharing profits, where there is no corresponding 


sharing of the owner's risks, responsibilities, and losses, 
that is paternal generosity, pure and simple, and has 
no basis in business, equity, or democracy. 

EpWARD COLLINS. 
Washington, D. C. 


Why Does a Crankcase Breathe ? 


To the Editor of the ScientTiFIC AMERICAN: 

Your issue of June 28th contained a very interesting 
article with the above title. Permit me to add a few 
remarks which, it would seem, were overlooked, at least 
from a practical standpoint. 

It is shown that there is an alternate state of com- 
pression and partial vacuum in the crank case, due to the 
varying speed and movements of the pistons. 

The first paragraph of the article states that were no 
breather provided, the result of this pressure and vacuum 
would be to force oil out through the bearings and then 
draw it back along with dust and foreign matter. Theo- 
retically this would be true; but there is another factor 
to be considered and (assuming that no breather were 
provided), tends to produce very different results. 

It is a generally known fact that there is almost in- 
variably a leakage of gas past the pistons on the com- 
pression and power strokes. This leakage may be slight 
or it may be considerable, depending on piston clearance, 
efficiency of oil, piston rings, ete. In any case the 
obvious result is that this leakage will form a state of 
constant pressure in the crankcase and continually force 
oil out through the bearings and any joints not perfectly 
tight. In extreme cases it might tend to produce over 
oiling by forcing oil past pistons on inlet or suction stroke, 
at which time there would be a vacuum above the piston 
and pressure below. 

By providing a breather these difficulties are reduced 
to a negligible point; the leakage of gas which would 
otherwise maintain a state of pressure in the crankcase 
being expelled through the breather. It will be noted 
that the quantity of air ‘‘exhaled”’ each time is slightly 
more than that “inhaled.” 

This I believe, quite covers the subject, ‘Why Does 
a Crankcase Breathe ?”’ 

STANLEY F. MicHAELs. 
Lockport, Ill. 


Clouds Formed by Airplanes 


To the Editor of the Scientiric AMERICAN: 

Referring to communication on the 
from Everett D. Wells, in Screntiri 
June 7th, 1919: 


A similar phenomenon on smaller scale has recently 


thove subject 
AMERICAN of 


been discovered and utilized in the Army high-speed 
wind tunnel by F. W. Caldwell, C. P. Grimes, and the 
writer. When the relative humidity is proper, ‘a 
small model aerofoil held in the air current in- 


duces moisture condensation, with the result that the 
flight vortices are clearly seen,*can be 
photographed. 

The effect in full seale could well appear as described 
in Mr. Wells’ note; the vortex characteristics being in 
distinguishable to the distant observer. lt 
inferred that the ribbon of cloud, as stretched across the 
line of vision, had a wedge-shaped front, the wedge- 
angle being less than 10 degrees. The upper limb of the 
angle then constituted a tip-vortex rotating about an axis 
extending from each wing tip toward the rear. <A cross- 
section of the cloud taken 200 feet behind the airplane 
would not show up as a solid rectangle, but as a wide, 
flat-bottomed “U.” At great behind the 
airplane, the vortex energy would be dissipated and there 
weuld remain quiescent cloud. 

Photographs of the cloud would be of 
interest; in the wind tunnel, wind 
against a fixed model, stroboscopic metheds are necessary 
for observation of the periodic run of flight vortices. In 
the case described by Mr. Wells, however, the periodicity 
would be expected to appear in billow-formation 

A method of observation peculiarly suited to study of 
the aerodynamics of airplane flight depends upon the fact 
that after the dew-point is reached, a solid or liquid 
nucieus is necessarygbefore condensation takes plac 
Other methods, such as the use of smoke, lycopodium 
powder, etc., were tried in their most advanced forms, 
but proved inferior. 
possible for the first time, so far as the writer knows, the 
direct visualization and mensuration I vortex 
phenomena of flight. 
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where the moves 


The dew-point method has made 
of the 


Evisua N, FALEs. 
Dayton, Ohio. 
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Map of Franco-Spanish border, showing by heavy lines the two international routes under construction, and by a broken line the projected route from St. Girons to Lérida 
>° . . . , . | 
Piercing the Mountain Barrier Between France and Spain 
Two Difficult Pieces of Railroad Engineering Now Being Projected Through the Heart of the Pyrenees 
By F. Honoré, Paris Correspondent of the Scientific American 
ryYiike pierci i nees is achieve ind if the 2. From Oloron to Jaca and Zuera, shortening by 15 in length. The longest tunnel in the gorge is in the 
| rk ha le ed | hie ar, trains would niles the route from Paris to Madrid, and by 44 miles form of a spiral; this means is employed of effecting 
the i y Franee that from Paris to Saragossa. These savings of dis- a climb of 207 feet at a point where the slope of the 
which once more testi tance will be increased to 70 and 100 miles, respective- valley floor increases sharply from four to nine per 
French engineers, presented se by the completion of the cut-offs from Pau to Haget- cent, and where the walls are altogether too steep to 
Thoulthe ese | e been met with com mann and from Langon to Libourne However, by permit of a zig-zag ascent. 
plete . <hall show reason of the grade of these latter sections the saving The great tunnel at the highest point of the line | 
The chain of t! I’'yrenees extends over a length of of time will be slight. passes beneath the Puymorens divide, which separates 
ns 3 e crow flies, from the east Outside these two lines, which are located respec- the Atlantic and the Mediterranean water-sheds. It 
we in France and Spa At the east, it de tively toward the east and the west of the mountain is 17,566 feet long, with a grade of 3.4 per cent from | 
th Mediterranea on the west, it runs chain, a third has been looked forward to, connecting the north portal to the summit, and of only 0.3 per i 
Atio That part of the chain which St. Girons with Lerida But France is not expected cent from the south portal to the summit. These two 
Franco-Spanish boundary measures 250 to begin work on this until Spain has completed the line inclines are joined by a level “stair-head,” as _ the 
nm , . ight line, and the peaks vary in altitude from Lérida to Sert, and this condition has not yet French call it, three hundred feet in length. The en- 
0 110 { heen realized. trance to the tunnel from the north is made at an 
0 two line T rail connect | rance i nd Spais Ax-les-Thermes to Ripoll altitude of 4,747 feet, while the southerly exit is 5,177 
the » coastal lines that in this way man feet above the sea—that is to say, 2,877 feet higher 
the mountains rhe one on the This line at times winds about at the foot of rock than the starting point of the line, which has an alti- j 
Mediterranean e1 th e from Narbonne to Barce walls so steep that, to make the topographical maps, tude of 2,300 feet. The pass itself is 6,298 feet above 
Cerb d Portbou: the other follows the the engineers had to be lowered on cables attached to sea-level, so that the minimum thickness of the rock 
hore of tiv inning from Paris to Madrid via steel bars embedded in the rock. The line is of a single covering of the tunnel is about 1,100 feet. 
He s lrun and San Sebastiat These two lines are track, and starts from Ax-les-Thermes, a pretty little The line then descends again into the valley of the 
4) es apart roughout this interval a few place where one sees water running from the hot Carol, where it passes over three viaducts of 217, 148, 
ti ouds a ill that maintain (in very insuffi springs in the streets at a temperature of 185 degrees and 433 foot span. The international station of Latour 
fashiot ‘ mnection between the two countries Fahrenheit, and which lies 2.300 feet above sea-level. de Carol is on French territory. 
e 1855 tl French engineers have had im mind The route passes through the wild gorge of the Ariége, The cost of the undertaking was estimated before 
he crossing o entral Pyrenees by a railroad running along the edge of the river. This it bridges the war at 31 million francs. The construction of the 
it it was net until J ary, 1907, that a convention n four places which have been so chosen as to avoid Puymorens tunnel, the most delicate part of the work, 
definitely approved een France and Spain for the paths of avalanches that are very frequent in this was entrusted to the French engineer, Bartissol, who 
struction. i period of ten years, of the region. On the way to the gerge and then along it, built on the ground an electric station of 1,000 horse- 
owing Internatiot ines we may count ten tunnels ranging from 130 to 5,580 feet power, using a water fall of 1,300 feet. The traction in 
From Ax-l Thermes to Ripoll, shortening by 65 in length, four viaducts of from 98 to 148 foot span, the tunnel is electric. Excavation was conducted from 
di e from Toulouse to Barcelona and a large number of bridges ef from 30 to 65 feet both portals by means of compressed-air drills run by 
; 
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Where the great spiral bore of Saillans plunges into the mountain and emerges at an elevation 207 feet higher, and map showing the course of the tunnel 
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the same current that will later operate the trains. 
Part of the bore lay through hard granite in which 
the tunnel was left without special lining, part was 
through slaty schist. The flow of water was nowhere 
greater than seven gallons per second, 

Tunnelling was begun in October, 1909. The two 
headings met on November 24, 1914, with the cus 
tomary The daily advance, working two 
ten-hour shifts, was about 13 feet of the gross cross- 
section of the tunnel, 


precision, 


Line from Oloron to Zuera 


This line comprises a first section of 15 miles from 
Oloron to Bedous, terminal point of the line from Pau. 
The second section runs from Bedous (France) to 
Aranones (Spain); this is 19 miles in length and 
crosses the summit of the Pyrenees beneath the Somport 
pass (1,020 feet high). This is also known as Port 
(’'Urdos, being defended by a very picturesque old 
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The construction of the international tunnel was 
carried out by the French contractors, MM. Desplats 
and Lillaz, who performed their task very well, al- 
though surrounded with great difficulties. In this ab 
solutely desolate region it was necessary to create a 
city with school, stores and police; to organize be- 
tween Oloron and the portal of the tunnel, .a distance 
of 30 miles, a service of transport for horse carts 
or ox carts, for auto trucks and for steam tractors, for 
sledges and for mule, teams; to install a hydroelectric 
plant of 600 horse-power; finally, to fabricate the con- 
crete blocks for the masonry of the tunnel. It was 
necessary to maintain an average daily advance of 
about twenty feet to complete the tunnel in the sched- 
uled period of four years. The French end of base 
gallery was driven to its end on September 30, 1912. 
All measures had been taken to make possible the com- 
pletion of the work during 1918. If the war had not 
held up the work altogether, in some parts, it greatly 


187 


111.31 miles, the time was one hour, 27 minutes, equa 
to 76.76 miles an hour, continues Railway Age Gazet! 
The train, in charge of Conductor Cantrick, consisted 
of 7 steel cars, weighing about 940,900 pounds Ihe 
engine, No. 4853, weighs, with its tender, about 250 tons 
and it was rua by H. Evans. 
This division of the New York Central, is as nearly 
straight and level, probably, as any road of equal length 
and importance in the United States, there being one 
tangent about seventy miles long. 
Railroads were crossed at 
Waterloo, Butler, Bryan and Wauseon; at thé 
two miles east of Wauseon, and at Nasby Tower. Water 
was taken from track pans at Grismore, east of Millers- 
burg; at Corunna, and at Stryker, about seven miles east 
of Bryan. 
The principal significance of this record of speed is in 
the weight of the cars. 
over this division, westbound, by the Twentieth Century 


The weather was clear 


Goshen, Kendallvillk . 


CTOSSIN eg 


Equally good time was made 
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1. Tunnel after tunnel in the region of Berduquet 2. One of the numerous viaducts. 3. View along the wild gorge of the Ariége. 4. Leaf trap to keep the culverts from choking 
with leaves and other vegetation carried down by mountain torrents. 5. Electric locomotives used in hauling construction materials. 
Picturesque scenes along the line from Ax to Ripoll, in the Pyrenees which separate France trom Spain 


French fort. It was over this route that Abder-Raman 
passed in 732 with his redoubtable army in menace of 
Christendom. 

The route runs through the pretty gorge of the Gave 
d’Aspe, which it crosses four times. It rises from an 
elevation of 1,345 feet at the beginning to 3,566 at 
the end, traversing 14 tunnels of which the longest is 
5,823 feet long. The latter is also in spiral and per- 
mits the road to rise nearly 200 feet without advancing 
up the valley. There are in this section four viaducts 
and eight bridges and the grade runs as high as 4.3 
per cent. 

The international tunnel has a total length of 25,860 
feet of which 13,168 feet lies under French territory 
with a grade of 3.4 per cent, and the remainder is in 
Spain with a grade of .43 per cent. The French portal 
is at an elevation of 3,566 feet, the Spanish at 3,947 
feet; the bore passes at a depth of 2,526 feet below the 
peak of Tobasso. The international station is at Los 
Aranone, on Spanish territory. Continuing south from 
here, the road penetrates into the valley of the Aragon, 
and passes via Jaca to Zuera on the line from Sara- 


£ossa to Barcelona. 


delayed it through the mobilization of many of the 
workers; and in other sections the project had to be 
suspended entirely. Since the armistice, it has been 
found necessary to modify all the contracts and the 
closed sections have seen work recommenced, 

It is hoped that the lines can be ready for use to- 
ward the end of 1922, which will mean that the total 
delay will exactly equal the duration of the war. The 
passage from France to Spain by either of these 
routes will offer the traveller a series of admirable 
views where the very special charm of the Pyrenees 
alternate with aspects of grandeur which are familiar 
in the wildest parts of the Alps. 


Seventy Miles Per Hour with a Seven-car Train 


igre ag express train No. 4, of the New York 
4 Central, on Suhday, May 14th, being more than an 
hour behind time, traversed the division from Elkhart, 
Ind., to Toledo, Ohio, 133.01 miles, in one hour, 54 
minutes, or at the rate of 70 miles an hour. From 
Millersburg, Ind., 18 miles east of Elkhart, to Nasby 
Tower, about 4 miles short of Toledo, a distance of 


Limited, sixteen years ago (May 25th, 190 but that 
l 


train had on!y four cars. On June 8tl 905, 
the Pennsylvania Lines, Western division, No. 18, east 
bound, second section, three cars, was run 50 miles 

79 miles an hour; 100 miles at 77.2 miles an hour; and 200 


; 


miles, including two stops, at 71.3 miles an hour. O 


October 24th of the same year, a Pennsylvania speci 
train of four cars, westbound, weighing 260 tors, w 
run from Crestline, Ohio, to Clarke Junction, Indiar 
257.4 miles, at 74.55 miles an hour. In this run a di 


tance of 131 miles was covered at 77.81 miles an how: 


Chance for Inventors 


A ts Small Arms Division, Ordnance Depart 
U. S. A, invites inventors to submit desig 


semi-automatic shoulder rifles, in aceordan: vith re 
cent specifications prepared which outline requir 

such arm should possess in order to be accey 

a service weapon Copies of these 

be obtained by application to the Chief of the ] 
Arms Division, 6th and B Streets, W Mngt D.C 





» billlon dollars. 





Our Technical Achievements 


Providing and Forwarding Food, Clothing and Equipment for Our 


served 


rl out 
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during Cloth delivered to the Army April 6, 1917 to May 31, 1918 To secure 
> quantity, the 


hat the Articles i" : Total Delivered 
9 of all 


Orinaius W ool stockings pairs 131,800,000 


Underdrawers 83,600,000 


Swel Shoes pairs 


Undershirts 85,000,000 sembling 
30,700,000 product ; 
Flannel shirts 26, 500,000 tice the 
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Seaports, storage plants, and Supply lines of the American army iv France 
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in the Great War—IV 


Armies 


these and other articles in sufficient 
army in many cases had to take control 
of the manufacturing process, from as- 
raw material to inspecting the finished 


and fer many months preceding the armis- 
War Department was owner of all the wool 


in the country. Had the troop movement 
continued the army needs from Septem- 
ber, 1918, to June, 1919, were estimated 
at 246,000,000 pounds of clean wool, while 
the amount allotted to civilian needs was 
only 15,000,000 pounds. <A story of some- 
what the same kind might be told for 
about thirty thousand kinds of commer- 
cial articles which the army purchased. 

How the Vast Army Supplies Were 

Distributed 

The problem of distributing the army 
supplies and equipment was in many re- 
spects as difficult as that of their pro- 
curement. For distribution a new organ- 
ization was necessary. This problem in 
America was not difficult because of our 
ample railway facilities. Furthermore 
abundance of motor transportation was 
available and the troops were near the 
sources of suppiy. In France, however, 
the army had to create an entirely new 
organization, known as the Service of 
Supply, which had its headquarters at 
Tours, which is located well in the cen- 
ter of France. How great a system this 
was is shown by the fact that on the day 
of the armistice 386,000) soldiers, 31,000 
German prisoners and thousands of civil- 
ian laborers furnished hy the Allies were 
reporting to the Commanding General 
of the Services of Supply. In addition, 
there were 160,000 non-combatant troops 
in the zone of our army, most of whom 
were maintaining in operation the lines of 
distribution of supplies to the troops at 
the front. Hence it will be understood 
that the proportion of non-combatants 
in the army never fell below 28 per cent. 


lv to — oa , eee In the British Army it often ran higher than that. 


Total 


Secondly Articles Delivered rhe 


of distributing supplies to the American 


proportion to the ceinintiniemei Forces in France included four problems. First, that 


home base 


8.000.000 coats 


wus true tor 


s For mu 


ifacture, such as 


the problem 
for reserve 

in addition 
troops, was al 


t) 


shall deal with 
a later chapter 
iveries during the 
mmon articles of 
magnitude of the task: 
table of total de 
the articles listed be 


Blankets 21.700,.000 of 


4 ' egils 
Phirdly aay eee 21,700,000 


Seaport gS: 


second, that of railroads: third, that of 


four W ool coats 13.900,000 motor and horse-drawn transportation, and lastly the 


Overcoats §& 300.000 


problem « 
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American telegraph and telephone lines in France, England and Germany 


storage, 

It was not necessary to build new 
wrts; the American engineers added in 
existing ones eighty-three new berths, to- 
vether with the necessary warehouses and 
dock equipment. Nor was it necessary to 
build new railways. The French system 
is denser per square mile than that of 
the United States. What was done to 
increase the carrying capacity was the 
huilding nearly one thousand miles of 
new trackage, the providing of addition- 
al switching facilities, the erecting of 
new repair shops and round-houses and 
providing new rolling stock. All these 
hings were done by the Engineers, and 
the results were that the capacity for 
handling American cargo was tripled from 
10,000 tons per day in the spring of 1918 
to 80,000 tons by November 11. The ac- 
companying map shows the main rail- 
way line used by our overseas forces. 


Narrow-Gage Railways and Motor 
Trucks 

The American supplies were carried by 
the main railroads from the port in 
France to intermediate or advanced de- 
pots. The railways roughly paralleled 
the front, and spurs led up to the front, 
but only to within a certain distance of it. 
Where they came under shell-fire, or the 
front was rapidly changing, the place 
of the broad-gage railway was taken 
by other means of distribution. First, the 
narrow-gage railroad, with rails two 
feet apart. Our engineers built 538 miles 
of these roads. Where the narrow 
gage railways stopped, the motor truck 
took up the service. The number of 
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trucks sent overseas prior to the armistice 
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was 40,000, and 33,000 ranging from three- 
quarters of a ton to five tons had been re- 
ceived in France. Beyond the range of the 
motor truck, dependence placed upon 
the horse and wagon for distribution of sup- 
plies, 

Speaking of the 


was 


question of transporta- 


tion Colonel Ayres says, “In general, the 
army overseas never had enough of trans- 


portation. It may also be said that they had 
very large quantities and they produced re- 
markable results with the supply they had.” 


47,000 Telegrams a Day 

Not less interesting than the map showing 
our storage and railway system in France is 
which location of the 
American telephone and telegraph lines in 
France, England and Germany. ‘To operate 
the transportation of supplies it was neces- 
up a new system of communica- 
tion in France; and the Signal Corps strung 


the one shows the 


sary to set 








succeeded in doing. 
tem is so 


More than this, his sys- 


designed that noe manipulation 


whatever is necessary in leaving a broad 
gage for a narrow one or vice versa; the 
axles and wheel SUSpenslon ure se arranged 


that the distance between wheels automatic- 
ally adjusts itself, in gage 
to another, in such a way as aiways to fit the 
gege of the rails. 

In its simplest terms the solution of course 
consists in extensible axles -O go a little 
further into the means of extension, we find 


passing from one 


that the wheel suspension is by special plat- 
forms, installed 


“chassis” 


laterally beneath a central 
which is attached to the underbody 
of the car. Each axle is in reality 
of two semi-axles connected at the 


formed 
enter by 
a special arrangement enabling the system to 
be telescoped by a distance which ts limited 
by a set of connecting rods. A flat longitndi 


nal key-piece, lodged in a which is 
provided in the parts of the axle that slide 


upon one another, guides the two members 








its wires practically over the whole country. 
The heavy lines on the map indicate tele- 
phone and telegraph lines 


Location of construction projects of the Army in the 
United States 


in extension, and at the same time prevents 
all torsional or eccentric movements out of 


the planes of retation of 





wholly constructed by 

American wires strung on age ll 
French poles. The light National Arny 

lines show wires leased cantonments 

from the French or taken Ordnance Dept. 

over from the Germans, projects 


these latter being the lines 
taken over by our Army of 
Occupation. On November 
11 the Signal 
operating 382 


Miscel. camps and 
cantomments 
Quartermaster Corps 
wis projects 
telephone 


Corps 


‘hanges and 133 ec Hational Guard 
exchanges ane oo com- camps 
plete telegraph = stations 
There were 14,956 tele- Hospitals 
phone lines reaching 8,959 
stations. At the height of Regular Army 
posts 


its operation our telegraph 
handled 47,555 tel 
egrams a day, averaging 
sixty words each, 


Coast artillery 
posts 


system 


Aviation & Signal 
Corps projects 
Construction Work for the 
Army in the United 
States 


Workmen to the number 


Other construction 


Total 618 


of two hundred thousand 
were continuously occu 
pied during the war in 





building factories and stor- 
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Wool gloves 





Wool socks 


—e the wheels 
When the car is 


to pass from a track of one 


about 


gage tO, SAY, a 


one, the 


narrower 


passage is effected 


by running the car over a 
section of track of uniform 
ly diminishing gage join 
ing the two main sections 
in question The rails of 
this tapering section ar 
equipped with counter rails 
both interior and exterior 


which apply pressure to 
the outer anl inner faces 
of the wheel flange, re 
spectively, This pressure 
of the counter rails is 


transmitted hy 
pins to the suspension 
platforms, which track on 
short rails or in short chan- 


pivots or 


nels laid across the under 
body of the car: so these 
platforms are forced in 
toward the central common 


point of suspension of the 





two semi-axies, The taper 








age warehouses in the 
United States. The 
structions included cement 
piers and 


con- 
Warehouses, proving ground equipment, 
powder and explosives plants, repair shops, roads and 
housing for troops. These activities covered every 
State in the Union as shown in the accompanying map, 
The 
was the northeast, the cen- 
munitions production. 

The housing construction had a capacity of 1,800,000 
men, and the total expenditures equalled $800,000,000 or 
twice the cost of the Panama Canal. The 


where each dot represents a construction project. 
region of greatest activity 


ter of 


most re- 


Continued on page 194) 


Carwheels That Fit All Gages 

fT'HE rail was laid for cars to run over in the first 

place for the sake of the improved traction which 
was thus got. A necessary inconvenience which went 
with the atfainment of this advantage was that cars 
could travel only on tracks whose gage was precisely 
equal to the distance between their wheels—or to put 
it another way around sv that the statement will cor- 
respond more closely to the point of view of the first 
railroaders, that all rolling stock in use on a given line 
must be specially manufactured with a given distance 
from wheel to wheel. Built for a track of the given 
width, cars and locomotives have never been suscepti- 
ble of adaptation to a line of different width, without 
a complete rebuilding which would make them in turn 
equivalent to cars built for track of the new width. 
So rigid has the system been that the Russian military 
thought it was effecting an absolute safeguard against 
foreign invasion by causing the Russian railroads to 
be laid down with a gage different from that used any- 
where else in Europe. 

It has seemed always quite obvious that there was 
ho remedy for this. The wheel must sit firmly upon 
the axle, so that the pressure of the wheel cannot by 
any possibility force it off its seat and derail the car; 
while at the same time the suspension must be such 


Costs in millions of construction projects 
in the United States 


as to permit the freest rotation at any speed whatever. 
To ask that a third demand of axle extensibility be in- 
corporated, so that the truck may be quickly shifted 
from one gage to another, seems certainly to be too se- 
vere a piling up of complications. Yet this is precisely 
what «a French inventor, N, L. Rupin, has apparently 
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The adjustable-gage railroad truck, in section 

Fig. 1 shows the two semi-axles brought together to the limit 
of their capacity, for the narrowest gage that can be traversed; 
the connecting rods A, B, articulated in a, b, c, a’, b’, c’, are 
then folded into the shortest possible compass. In Fig. 2, the 
semi-axles are lengthened by an intermediate amount and in 
Fig. 3, the connecting rods appear extended to their limit to 
permit the use of the maximum gage. 


Total American production of four articles compared with 
Army purchases 


ing section of track is. of 


sufficiently gentle inward 
slope so that the slight ce 
parture from parallelism 
hetween its rails and the flanges introduces no torsion 
al strains of any notable extent 
row gage to a broader 


To pass from a nat 
one, since the guide rails ar 
laid on both sides of the transitional track, the 


is simply 


process 
reversed. It is inm:isted that a construction 
has been provided which will respond to the 
rails, but 


pressure 


of these counter which is sufficiently stiff 


to refuse to respond to accidental jars and jolts. Of 
condition, 


train would be ditched at every bump. 


course this is a necessary otherwise he 


Delivering Mail to Steamer After It Has Sailed 


NE of the contemplated uses of the airplane in 
i mele time is that of overtaking steamers at sea 
for the purpose of placing delayed mail aboard, Ob 
viously, of the average airplane makes it 
possible to overtake a steamer several hours after it 
has left the port, thereby extending the mail 
time that many hours. 

An experiment in delivering mail to a 
to be undertaken within a few days by C. J. Zimmer- 
man, a skilled pilot, who will follow the steamer 
“Adriatic” two or three hours after she has sailed for 
England, and overtaking her will drop a mail pouch with 
a wooden float attachment into the sea just ahead of 
her bow. This experiment will be closely followed by 
the postoffice authorities and the steamship men, in or 
der to determine the practicability of the scheme 

It has also been suggested that steamers might carry 
small airplanes which, when the steamer neared port 
might fly with bags of mail. If airplanes were em- 
ployed to overtake the steamer, and one or more air- 
planes employed to make port some hours before the 
steamer, perhaps eight hours or more might hs 
in trans-Atlantic mail service. However, such a scheme 
would call for a considerable number of machines and 
pilots, and would entail a notable expense, 


the speed 
service 


steamer is 


saved 
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The Thre 


»ugh Bill of Lading in Foreign Trade 


iyic AMERICAN 
| {AV] for py of your publication dated 
‘ ‘ ‘ 1OIR is been sent to me, with the 
Prade 


\ ‘ ‘ e wit t ( ined Railroad and Steam- 


Document in Foreign 


I i b 1 ich that I can readily 
ropped across 

» I r perusal ] appreciaté 

juestion, and that fron 
through bill may loo 


yort if 


, ” thing But w yur article seemed to 


\I | gi e of n periences in support of my 
jectionable iocuments 
ers of Americar 
ombined bill of 

first Prior to the war the use of such 
nt was! t gener t t since 1914 it has been 
Lhe Linc 


mus that 


ontent 
I i roods 18 80 griev« 
. pet . mince ! 1916 to your Commercial At- 
lelbour uve the matter brought before 

per Americal ithorities with a view to discon 
issumption 
facture America, particularly those far 

wre Unaware ot the serious lac of knowl 

lw f overseas trade requirements which they exhibit 
wh they attach a total ir mplet ill of lading to 
\ustrahan 
in Ameri Ln occasional transaction of such 
but the practice has 
me o commor that Australian merchants are 
ng to accey lrafts accompanied by the combined 
viding, and are instructing their agents in America 
inst est iblished credits up- 
ar » ed by 4 ean steamer bill rhe com- 
not a negotiable document because it 
when the goods will come to hand; 
the steamship company —the 
goods 80 Invoices may come forward in several vessels, 
st the port of 
discharge and i the ever come we are not at all 


months apart, cau g endiess annoyance 


sure that we have any practicable redress, 


I ach hereto one these documents which has been 


» hand for some three It represents a transaction 
in bar iron You will note the railroad has endorsed the 
document hipper mad and count more or less, 

consignee no redress against 
tt teamer tor shortage ilso that the combined bill 
gives absolutely nec guarantee as to how or when the 
your seaboard, so that it may 
be month titer a portion ot the invoice has been d 


vered before the shipment is complete 
Meither Negotiable nor Legal 


From a banker's point of view, according to a leading 
Australian mermber of this lass, the objection to ti 
document is that it is not legal security Che courts 
roughout the British Empire rule that a bill of lading 
. valid instrument only when the goods are actually 
ipped \ bill of lading which does not show the naime 
of the steamer is not a valid instrument and thereflpre 
not egal security \ banker negotiating a draft sup- 


! un t tangible security: 


7 ted by su h ’ ck umen has ho 
1¢ runs the risk of the drawee’s declining t» pay until 
ii in Australia of the good No remedy is in 
the ul of th inker for goods shipped short: while 
experie e to date has shown that In connection with the 
' i ra i steamer! irregularit | hipmbnt 
‘a alroust chroni Some remedy for this st f affairs 
hupper and tl rylicer ome 
ban but it shonid be a ne qua non that the dir 
I retai i he negotiating | in Canadal or 

| ited Stu ; | tual date 


dentit teumer are assured 


i fyom Pittsburgh to Australia 1 the Pad 
coast oF ombined bill of lading Che { 


paid for in|Pittsburgh under a confirmed | ris draft] as 





300T, a ‘ il t cing were signed, and in all prob 


re the ma tal reached the seaboard th 


OUI Det 


d here attached to the draft 
shipper’s :oad and count.” It 
too months for the material to reach the Australian 
consignees in an uncomplete state, and 12 months from 


bills ol lading duly arrive 


endorsed 


The were 


the date of draft ‘before final settlement was arranged 
here The 


for quantities. 


steamship company was not responsible 
The railroad that 
from Pittsburgh was not responsible because of the 
endorsement on the draft. I had to stand out of my 
some thousandsof pounds sterling) for 10 months. 


carried the goods 


money 

If an ocean bill of lading, the only document we know 
on this market as a valid bill of lading, had been issued 
by the steamship company when it received the goods, 
the manufacturer could only have been paid—by the 
bank—for the actual quantity of goods put 

mard the boat and acknowledged by that bill; and 
these they would have to deliver or pay a claim. 

1 have 


attached On June 


n otiating 


shippe r’s copy of combined bill 
20th, 1918, three cases of hair 
ornaments were shipped from Quebec to Melbourne on 
versed in 
export business, so the shipment was handled by an 
export association, which negotiated the draft under a 
confirmed banker's credit early in July. The draft was 
paid here in Melbourne at the beginning of August, and 
in February, 1919, there is no sign of the goods. The 
steamship company disclaims responsibility; they have 
no knowledge of the material, as the bill is signed by a 
railroad company ‘‘without responsibility.” No name 
of steamer is mentioned; the bill is worded ‘‘the goods 
may be shipped by the steamer ——— or any other 
Surely this is sufficiently 
elastic to outlaw any possible claim that might be made. 
At any rate I have found it so; I have been standing out 
of this 400 pounds at six per cent since August. 1 can 
get no satisfaction out of the steamship company, and 
no satisfaction out of the werks; and if you in your own 
country cannot collect claims from your Government-run 
railroads, what chance does a claimant in Australia 
If an ocean bill of lading had been issued on 
these goods | could have claimed on the steamship com- 
pany here in Melbourne, and if the goods were not 
delivered within one month the company would have 
had to pay the value plus 10 per cent. 

The ship company’s attitude toward the combined 
bill is well shown by a quotation from their lc iter refusing 
to stand responsible. ‘As you are aware,” they say, 
“shippers use the combined bill of lading to save them 
trouble at the ocean port of shipment. They, of course, 
could obtain a purely ocean bill of lading by forwarding 
the goods to, say, Vancouver, and arranging shipment 
themselves on a fresh bill of lading.’”” They might have 
added that they could see no reason why they should 
pay for the shipper’s laxity; doubtless there is none. 
But there is no reason why I should pay for it either, 
yet L am doing so. 

Space does not permit my writing fully of the buyer’s 
point of view toward this villainous document; but I 
assure you that when I try to book a repeat order for 
the company that furnished these combs, I shall get a 
very poor reception. So perhaps that company, and 
others like them, may eventually learn that it does not 
pay to do things in the cheap and nasty style. 

1 understand from your article and other sources that 
the through bill will probably be eliminated or improved. 
{ do not believe it can be improved in such a way as to 
make it acceptable to the foreign buyer. In any event, 
whatever its fate, I think the whole matter is an ad- 
mittable text on how not to conduct foreign trade. 
Hucu Scort-Youna. 


smnothcr case, 


through bill The manufacturer was not 


steamer of the same line.” 


» 


stand 


Melbourne, Australia. 


Foreign Trade from the Receiving End 

To the Editor of the Screnrriric] AMERICAN: 
| RECEIVED your very full reply to my request for 

information relative to American manufacturers of 
certain products. To each of the| firms which you mon- 
tioned I wrote, asking for full jMurticulars with refer 
to the possible availability pf their goods for my 
Instead of forwarding lit#¢rature descriptive of 









thu idles in question, or otheryise attempting to give 
! riicujars that would affdfd me a basis for in- 
j nt]] cisiderption jan j|detisiah they answered 
th Vv Nenad Ps {t 1g MMestions, as; thouch i 
W itting around the Rother afd! dbuld telephone my 


1e Office bby—T, whe 
11 situated on the other side Of the pond, thousands 
of miles away. 


swer or send it around by 








[ expected to reteive information that 
would put me in position to go ahead and act: the 
possibilities were not so complicated but that a well 
edited catalog would have amply filled the bill. But I 


have to ask again and wait perhaps several months 
to get it. 

have beer in Brazil for many years, and being an 
American’ citizen, it is but natural that I should try to 
patronize American manufacturers first. But if they 
care at all for the Brazilian trade—which we flatter 
ourselves is not small—they must adopt.a different 
procedure. They must send literature stating fully and 
clearly; this is what we can do; leaving it to the parties 
here to find out then whether the article, price and con- 
ditions suit or not. And you may be sure that the 
Brazilian will find out and decide quickly! That way 
would save time; but writing letters and letters, answer- 
ing the questions of manufacturers who want to find 
out whether their article will fill your wants before 
they will tell you anything about it, when done over 
a distance of 5,000 miles cannot lead to results. 

Another thing: why had I to call on you, a disinter- 
esfed third party, for preliminary information in the 
first place? Because I could not obtain it ¢here on the 
spot. There exists no proper place in Rio where “I 
could go for it. Formerly there was a waiting room at 
the American consulate where one could at least go.and 
hope to get such questions answered, consult directories 
and catalogs, ete. If it was not entirely -satisfactory 
it was better than nothing; it was at least a place 
where Ame.sicans passing a short time in Rio couid 
meet and exchange ideas, and where permanent resi- 
dents here could get some kind of contact with Ameri- 
ca and her industries. It was duly appreciated by 
many. Before writing you, I went there and found 
the place converted into a sort of police court, with a 
couple of policemen smoking cigarettes—a change not 
exactly for the better. What is wanted is a “Bureau 
de Renseignments” such as otber nations established 
long ago—a place well provided with ample literature 
covering American industrial production in all its ram- 
ifieations and details. 

How Not to Cater to the Retailer 

The backbone of Brazilian trade—of any trade in 
fact—is represented by the retail dealers. It is they 
who must dispose of the goods, who are in direct con- 
tact with the consumers, who put on the market the 
products which the genius, brains and capital of the 
manufacturer have created. They form the first line 
of battle in that great struggle for industrial and com- 
mercial supremacy which is now raging over the whole 
world. They constitute therefore a class deserving 
of special care and attention. 
heard a merchant of good standing 
in Rio complain of the careless manner in which a 
rather considerable order of his had been filled by the 
Aierican exporter, It is known that the stores of these 
merchants are as a rule limited in space, and that it 
is by no means convenient for them to handle all at 
once a good sized shipment. It is necessary for them 
to store such a shipment in some other place and use 
it as a source of supply on which to draw for the 
replenishment of their siock, according te necessity, 
by opening the case containing the particular article 
just wanted in the store. I should think that this 
state of affairs would be sufficiently universal to be 
alniost an A-B-C of merchandising. Yet the merchant 
alluded to, when he attempted to put certain items 
from his shipment in immeé¢diate stock, and when for 
that purpose he looked over the papers relative to the 
shipment, hoping to find a list specifying the contents 
of each packing case, found that nothing of this sort 
had been furnished; and to get at the article for which 
he had immediate and urgent need he had to open more 
than fifty cases. No exporter who cares for his cus- 
tomer omits to send such a list with the invoices; it 
orms an essential part of the shipping documents, 

If these remarks are printed, the reader will perhaps 
say: We know all about|that already. Why, then, 
don’t you do it, if you wish to do business here? It 
would certainly advande American interests ja great 
deal more than tle senjling over of Commiissiqns com- 


1x : of npillionalres| ot thp sons) (ft nbilli 8, who 
stl iat things ani) 


Peple as t ah t rei 
curiosity shbp, hhvelal)spim aro h ind] Ith 
Petropolis, banquet in the Pvening, anti after fhe cus 
tomary official and unofficial speechifying vanish to 
other shores and climates without haying done any- 
thing of practical value. C. bE STRUVE. 


Petropolis, Brazil. 


Some days ago 
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A Coal Container That Is Thief-Proof 

ITH coal ever soaring in price, here is an adap 

tation of a thief-proof container in the steel com 
pocket. It has a capacity of 750 tons, divided into 
six bins. <An electric hoist levates th» coal at the 
rate of one ton per minute, or one Fr in less than an 
hour. At the top a movable spout directs the coal to 
the bin desired. The pocket rests on a concrete foun 
dation and the outlet gates load by gravity into de- 
livery trucks. One man can care for the pocket in 
both filling and unloading. 


The Detection of Over-Heated Bearings 


HE most recent improvements in the use of sub- 

stances that show overheating of bearings by color 
changes have been made by Pinnock. A mixture of 
85 per cent of copper mercuric iodide, Cusle. 2 Hgls, 
with 15 per cent of silver mercuric iodide is very sensitive 
to heat and gives a very sharp transition from vermillion 
to almost black at 60 degrees to 70 degrees C. To 
apply to bearings the material is mixed with white 
shellac spirit varnish in the proportion of 100 parts of 
the color compound to 70 parts of the varnish. After 
painting as a spot or band on a background of zine white 
it is given a protective coating of a colorless oilproof 
varnish. 

Vegetarian Beef Extract 


N the manufacture of ethyl or grain alcohol, yeasts 

are used to convert starches cr sugars iato alcohol 
There is always a great excess of the yeast, so wel! does 
it thrive, and after every vat fermentation there is a 
great quantity to throw out. 

This waste should be saved for it is rich in protein 
For cattle feed the yeast needs only washing and drying. 
Even as a fertilizer it is of high value for it is rich in 
nitrogen, pctash and phosphorus, the three essential 
elements of a complete fertilizer. 

But as a human food this yeast has infinite possibilities. 
In fact, it has reached an important industrial stage al- 
ready in England. If yeast is washed free from wort 
and mash and left in pure water it no longer grows, as 
there is no food for it, but digests itself. The enzyme, 
endo-tryptase, breaks down the complex protein mole- 
cule into simpler peptones, 
amido acids and ammonia in consecutive order. If the 
process is stopped by sterilizing at 70 degrees C. to de- 
stroy the enzymes at a point at which peptones and 
amido acids predominace, the product becomes a splendid 
food containing as much as 35 per cent of peptones and 
amido acids. When weil-made it has the same taste as 
beef extract and is easily digested. The sale as “vege- 
table extract’’ has become large in England. 


compounds—albumoses, 
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The thief-proof coal-pocket with loading and unloading 
chute 


A Rowboat That Packs Into a Small Hand 
Bundle 


HERE has been almost no end to the small porta- 

ble boats, which can be carried about in collapsed 
form. However, it is doubtful if any one of these al 
ready introduced offers the convenience of that shown 
in the accompanying illustration, which is the inven 
tion of Mr. Swinburne of Southfields, England. 

The craft of. this English inventor packs away into a 
small bundle measuring some two feet long by one 
foot wide. The package can be carried in the hand 
or under the arm. The rowboat, in this instance, con 
sists of an oblong arrangement containing four com- 
partments, which are easily and quickly pumped full 
of air by means of a simple bellows arrangement 
comprising part of the equipment. The oblong struc- 
ture holds the fabric floor of the craft. The accompany- 
ing illustrations, showing the unique boat being carried 
and in use, virtually speak for themselves. 


Facilitating Women’s Work in Paris 
Railroad Shops 


N order to facilitate women’s work in the repairing 
shops of the Orleans Railway Company at Paris, 
sritain I I 


viiere, as in Great feminine labor is becoming 
more and more in demand, a very pra 


tical portable 
oxy-acetylene welding 
introduced. 
filed under a pressure of 10 kilos, and the acetylene 
reservoir, these being mounted on a two-wheeled wagon 


apparatus has recently been 


It consists of the usual evlinder of oxygen, 


which can be easily moved from place to pla ven by a 
mere girl. India rubber tubes several yards long cor 

nect the gases with the blowpipe, which is provided with 
the customary safety arrangement. In addition, the 


welder has withia easy reach a stop-cock, enabling her 
to regulate the flow of the oxygen aad acetylene befor 
they reach the mixing chamber of the blowpip« It has 
been found that, thanks to this handy apparatus, a 
woman worker is able to do a multitude of small soldering 
jobs with great rapidity and, what is equally important 
with a minimum of fatigue. 
safe, and the operators find no difficulty in 


The apparatus is perfectly 


using it. 


Why There Is a Limit to Forests 


HAT all lands in the United States better suited 
for growing trees than for growing anything else 
should be used for growing trees has been a doctrine long 
preached and generally accepted without 
But Dr. Wilson Compton, Secretary-Manager of the 
National Lumber Manufacturers’ Association, zays this 
is not only not necessarily but it is not even probably true 
To explain his assertion he gives the extreme illustra 
tion that if 95 per cent of the land of this country were 
better suited for pasture land than for any other purpose, 
would we use 95 per cent for this purpose and become a 
pastoral people? Or, if 60 per cent of the area of the 
country were better suited for growing trees than for 
agricultural crops or grazing, would this country use the 
60 per cent for tree growing and “thus have lumber 
enough to house five times the number of people it could 
feed?”’ In the state of Maine, Dr. Compten points out, 
much of the land is best adapted for forest growing, but 
to feed its people is quite as important as 
and it is wiser economy to devote part of the land to 
raising mediocre agricultural crops than to devote all of 


quest: m 


to hou se them 


it to raising splendid forests. 

Dr. Compton looks at the question in a big way and 
from the viewpoint of the Nation's needs, and he con- 
cludes that the ‘clearing of the land has frequent}, 
paved the way for industrial and agricultural expansion 
which has produced greater wealth than did the forest 
industries in their prime.” 
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Weighing but a few pounds and packing into a small bundle, this unique rowboat is always available for the camper and the traveller 
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| A Department Devoted to Pioneer Work in the Arts 
i patina ———— 
A Reversible Reamer As the car starts away on a trip, the tape in the 
> ; a itor ic road guide begins to unwind itself under a T this season of the ye 
A  ¢ ep , His vlass on the face of the instrument Directions on the Pesca generally 
[mt dicate the car's exact position anywhere on the 
on l d give warning miles ahead of all turns, bridges accompanying early frosts 
railway crossings, or danger spots, Everything that of 


e man in the car needs to know about any route he atlas 


distribution of 


structive 


never travelled before, including hotel and garage frost in 


vs. wl accommodations, historic points of interest, and other teresting general article, 
tt ‘ nformation. is brought before his eves without his hav- illustrated by" maps 
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The Current Supplement 
“ar the 


farmer and the ag 


begin to experience their first 


the 


and 


worry about the approaching season of harvest and its 


The U. S. Department 


Agriculture has long had in preparation a very in- 
mapping t 


he dates, frequencies, and 
» United States and the in- 
Frost in the United States, 


text in the ScleNTIFIC 
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MENT, No. 2277, for 
August 23, 1919, 
the general 
results of the sur- 
vey, as well as de- 
scribing the 
practical value of 
the individual 
ernment maps. Un 
fortunately for the 
United States this 
same season brings 


an annual 


gives 


ereut 


goy- 





loss, in 





y to lift his hand from the steering wheel at any time dollars worth of 


tutomatie road guide is simplicity itself. Being the sight of a great 


om “ : nd compact in size, it works with accuracy In specious re 


turn to us 


nt automobile engineers have marveled at columns of smoke 


dangerous sultant cloud forms,  ¢ 


The 


instrument 


For night travelling over 


Ihe 1) roads t is almost indispensable to motorists, such a phenomenon, 


meteorological features 
Forest Fires. 
1 somewhat 


rgunization which is introducing this new 
expense of 
isunds of 


overing all 


‘ecording on hu 
Mid I 
New trated 


i tie : e to the logging and 





lighter 
which 


miles of roads in the East and 


west of article 


principal points 


(,unWhichShoots 


onstruction of the clutch with special jaws designed to hold the double-ended reamer without injury to the cutting edges 


forests destre ved by 


forest 


surmounted by 


yur 


and 


are 


ve 


shows 


our national wealth, 
of many millions of 
fire. 
fire it sometimes 
the form of 


Sad as is 
offers a 
magnificent 
very interesting re 
cover illustration presents 
certain of the attendant 
discussed in Clouds Induced 


illus 
ancient is the 


in is an interesting 


how very 


true Origin of 





Sounds Only 


pP RITAI 








tyricul- 
anc how near- 
lv present 
Maize and 
for example, resem 


lmerican 
ture , 
types of 


Squash, 


know 
to have been raised 


ble those we 








A double ended reamer adapted to the double service, 
and operating on the principle depicted 
in the above drawings 


illustration is a large 
larity and dissimilarity 


York City. service 
stations in 


tapes for 


Tapes begin and end at 
and these stations keep 


hand for 


each city, 


various routes always on 


dra 
in 


und eaten by pre 
historic inhabitants 
of the Americas, A 
particularly timely 
wing illustrating the simi 
products and applications 


of products derived from Oil and Coal, with an excel 


lent discussion of 





r on 

















the ways in which 
the one may prove 
able to supplement 
or replace the 
other. German ex- 
periments 
to reveal 
pensable 


devised 
the indis 
elements 
in human diet, par- 
ticularly of the 
food Butter, are 
discussed in the ar- 
ticle, Specific Nu- 
tritive Values. The 
series Haeperiment- 
al Wireless Teleg- 
raphy and Tele- 
phony is represent 
ed by its fourth in- 
stallment, and a 
long paper on Jllu- 











An apparatus for stage gunfire which differentiates 
between the reports of different 
calibers 


Operating off the front wheel, this in- 
nening below strument gives the motorist all neces- 
sary information at all times 


An Automatic Guide for the Motorist free distribution to the users of the automatic road 


eNTIVI } , ar tomati ubsti cuide, For instance, it is possible for a motorist start- 
sil } ims ’ ( Automatic subst 
| fav he road ides, route books, lo s, and IDs ney on 


Light Intensity 
a tour, to pick up a tape that will direct him 


research reported under that caption. 


Invisible 
cles deal with a New Case-Hardening Process, Cyani- 


minating Devices 
Used in the Great 
War appears in its 
first installment. 


The always important subject of Effect of Fog on 
particularly 
fog effect on different colored lights is the subject of a 


from the standpoint of 


Work- 


light whether for projecting or 
for microscopic work will be interested in a device for 


Light. Shorter arti- 


ol ise on long tout This a rom New York City to Albany, and upon reaching carefu 
nothing more than a tape carrying full in Albany he can exchange his tape at the service station ers with ultra-violet 
informa as to the route and the for a route to Syracuse, Buffalo, or any other city 
‘ is mounted in a suitable de he wishes to reach. While this idea is not altogether Separating Visible from 
it ! é trument board or dash of new, its commercialization is certainly something 
obile mneced with the front wheel. quite novel and ingenious. mides Substituted for Cyanides. 


eee 
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Accuracy 


| meat is fruitless without accomplishment; accomplish- 
ment is the product—the sum total—of a demonstrable plan 
ACCURATELY executed to finality. SEEMING com- 
pleteness is not enough. An unseen fault, an unintentional omis- 
sion, an unconscious neglect, a hidden weakness, an imperfect 
interpretation almost invariably result from some trifling or 
calamitous inaccuracy. 


An ACCURATE plan and a clear, clean, instantly interpret- 
able blue print (every dot, line and figure vividly distinct) are 
the parents of every enduring structure either small or great. 


The Wickes Blue Print System is always accurate and 
true. It prints sharp, clear and distinct, free from 
blotches and faded lines which assures a true blue print. 
Write for Catalogue S. B. 
BUILT BY sg 
1856 - WICKES BROTHERS - 1919 > | 
SAGINAW, MICHIGAN ~ 


Builders of 


Heavy Duty Plate Tools, Heavy Duty Engine Lathes, Special! 
Production Lathes and Crankshaft Turning Equipment. 








BLUE PRINT SYSTEM 


SAGINAW “MICHIGAN 
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Thermometers for 


tery applications 
| Electric Contact Thermom 
vters 

|| Temperature, Pressure and 
| Tune Regulators 
i} Mercery Column Vacoum 
| Preseare and U Gauges 
} Base Metal, Rare Metal and 
1; Radiation Pyrometers 
| Fery Radiation Pyrometers 
Hygrometers 
|| Hydrometers 

Minera! Oil Testing lostra 
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| 
| 
| Aner oid Barometers 
| Mercurial Barometers 
| Recor ding Barometers 
Pock et C ompasses 
| Surveying Compasses 
Raiw Gauges. 
| Ant mometers 
Air Meters 
| Thermographs 
| Mand Levels 
Aviation Barometers. 
Inclinometers 
| 
| 





Sphygmomanometers 
Fever Thermometers 
Urinary Glassware. 
Thermometers of all kinds 
fer home and general 
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Troe RECORDING THERMOMETER 
Dial Type Moisture-Pro ase 
This instrument is especially 


fitted for chemical plants where 
the atmospheric conditions neces- 
sitate the use of a case absolutely 
moisture, dust and fume proof. 

I lescribed ir italogue 


eer! en e- 





Taylor /nstrument Companies 
. ROCHESTER, N., Y. 68 









































We dislike to use superlatives in des- 
cribing our product; we prefer to put 
the superlative into the work. We must, 


to maintain 


for nearly half a 
“Superior” Drop Forgings. 
reputation stands solidly back of our 
‘“Vulcan’’ Safety Lathe Dogs. 


Bent and Straight 


81Zes, 


Write for Machinists’ Tools Booklet. 


jJ. H. WILLIAMS @ CO. 


“The Drop-Forging People’”’ 


Western Office 
28 So. Clinton Street 
Chic ago, itl 


Williams’ 
“Vulcan” 
Drop-F orged 
Safety 
Lathe Dogs 


< 


6<" to 6” capacities. 
with two screws for extra heavy service. 


and Warehouse: 














that has, 
stood for 
And that 


1 reputation 
century, 


Tail patterns, 16 


Also made 


General Offices: 
28 Richards Street 
Brooklyn, N. Y. 
































Our Technical Achievements in the | 
Great War | 
Continued from page 189) } 
markable feature of this construction 
work was its rapidity. Each cantonment 
was built in substantially 90 days, and it 
| Was this speed that made it possible to get | 
the draft army under training before the | 
| Winter of 1917 set in, and therefore made | 
it available for the critical battles of the 
summer of 1918, 





Construction Work in France for the 
American Army 

construction program in France 
magnitude and the num- 
ber of projects, that which was being car- 
the United States. If there 
was less building for shelter and for mu- 
nition work, there was more for the de- 
velopment of port and railways facilities, 
and for the repair and operation of army 
equipment, Storage space built in France| 
was over nine-tenths the amount at home; 
and the French hospitals capacity was 
double that at home, 

It should be noted that all construction 
lin France was done by the Corps of En- 
under the Services of Supply. 
The labor force consisted large of Ameri- 
; can soldjers and German prisoners, al- 
though French and English civilians and 
Chinese coolies were used wherever avail- 
able. Up to the signing of the armistice 
831 construction projects had been under- 
taken by the Corps of Engineers and their 
distribution over France is shown on the 
accompanying map. 


Food and Clothing at the Front 
It will be understood that the real test 


The 
| matched, in its 


ried on in 


gineers 


of the efficiency of the supply service 
comes when an army is engaged in bat- 


tle. Measured by this test, the work of 
| feeding, clothing and equipping the 
| American Army was well done; for we 





are told that in the main the Expedition- 
ary Forces received what they needed. 

Food and clothing are of course the 
most essential supply and at no time was 
there shortage of food for our men. Of 
course soldiers went hungry 
in this, as they have done in other wars, 
but this happened only occasionally and 
the condition local and temporary. 
It occurred because of transportation diffi- 
culties during periods of active fighting 
or rapid movement, when the units outran 
their rolling kitchens. 

As to the matter of clothing the Supply 
Service rose to the emergency of combat. 
The Quartermasters’ show that 
during the six months of hard fighting 


sometimes 


was 


records 





in our forces received on the average: 

Slicker and overcoat, every five months. 

Blanket, flannel shirt and _ breeches, 
every two months. 

Coat, every 79 days. 

Shoes and puttees, every 51 days. 

Drawers and undershirt, every 34 days. 

Woolen socks, every 23 days. 

During the winter and spring of 1918, 
the amounts on hand rose steadily. On 
May 1, about the time when American 
troops were entering active fighting for 
the first time, there was well over a forty- 
five day supply on hand, which was con- 
sidered the required reserve during the 
latter month of the war. 


Acetylene Motors 


VEN before the war various attempts 
were made to employ acetylene to run | 
automobile motors. As long as gasoline 
was plentiful, however, the difficulties in 
the way of using acetylene seemed dis- 
couragingly formidable. During the war, 
however, more determined attempts were 
made to solve this problem. Le Journal 
de l' Acetylene has just published a report 
by an engineer named Keel, describing the 
results obtained by various Swiss experi- 
menters; no less than eight important firms 
experimented with acetylene motors and | 
the Swiss army likewise made a study of 
the question. The acetylene employed 
may be of two kinds: acetylene dissolved | 
(Continued on page 196) { 








from June to November, the enlisted men | N. as 
CARTIER’S LABORATORY OF INVENTIONS 


| $300 to $1500 necessary. 
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LEGAL NOTICES 


PATENTS 


IF YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 





All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patenied inventions. 


MUNN & CO., 


626 Woolworth Bidg., 625 F Street, 
NEW YORK and WASHINGTON, D.C. 
= 801 Tower Bidg., CHICAGO, ILL. 


SOLICITORS 
OF PALENTS 
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Suilllil!! 


Annual Subscription Rates 
Scientific American Publications 


Seientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
Re Ge OY Vskiceccectcuaxesenes ‘ “ 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year edditional. 
Scientific American Bapplenent $1.00 per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. : 
Scientific American Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 





PATENT FOR SALE 

NEWLY patented Sanitary Tooth Pick Holder. A 
universal table necessity ; simple, practical, serviceable 
and thoroughly sanitary. Wonderful possibilities, non- 
competitive. Estimated sales of 25,000. Sell U.S. and 
Canadian patents outright or royalty. A l5c seller, 
Model and terms on request. Stephen G. Singleton, P. 
O. Box 911. Burke, Idaho, 


PATENT FOR SALE 
A Machine for printing, gumming and moistening 
labels, card board, strips of leather, heavy cloth, etc. 
Large demand. F, Weyton, 11 Palmetto St., Brooklyn, 
¥. 





AN estabiishment devoted chiefly to the improvement 
of wooden wind band and orchestra instruments, but 
overlooking none of the kindred arts. Drummondville, 
Province of Quebec, Canada. 





WANTED 


THE exclusive manufacturing rights of some ma- 


| chine, device, or article in the metal line—patented or 


otherwise, by oue of the most completely equipped 
manufacturing plants in Indiana. Address: W. M. F.- 
P. O. Box No. 263, Bedford, Indiana. 





INVENTIONS 
HAVE you a practical invention to sell outright or 
place on royalty? Send details to Adam Fisher Mfg 
Co., 78, St. Louis, Mo. 








BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 





SOMETHING NEW! 
TAWKING Tryle letters and figures for Signs, Bulle- 


| tins, House Numbers, Honor Rolls, General Publicity— 


Everybody a prospect—Big Profits. Quick Sales— Free 
Sample— Write quick. ©. F. Lorenzen & Co., 204 Reaper 
Block, Chicago. 





WRENCH INVENTION FOR SALE 
FOR SALE Important Pipe Wrench invention, patent 
applied for. Have full-size sample. B. F. N., 1405 E. 2nd 
Street, Duluth, Minn. 





' SALES OPPORTUNITY 

| WILL buy outright, or will organize and finance sales 
of meritorious patented article on royalty or other 
equitable arrangement. Prefer small household or hard- 
ware specialty. Box 100, care of Scientific American. 





BOOKS 
A %6-page catalogue of scientific and technical books 
listing 2500 titles on 500 subjects, may be secured by ad- 
dressing Scientific American Publishing Co., Woolworth 
Building, New York. 
. 
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Westinghouse 


AND CONTROLLERS 


ELECTRIC 


How Long 


Those who have watched the progress 
of industry know well that the up-to- 
date in tools, machinery and methods is 
soon out of date. 


Few stop to consider that their electric 
drive installed ten, or perhaps only five, 
years ago may now be far behind thetimes. 


Yet such is the fact, because even in 
that short space methods have been 
developed for reducing power loss, ineffic- 
ient routing of work, spoilage, delay 
and many other causes of waste, which 
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WESTINGHOUSE \ 
ELECTRIC 





is a Plant Up to Date? 


all result in higher costs and lessened 
production. 


Your own plant may need more indi- 
vidual motors or motors of a slightly 
different type. 


Changed manufacturing conditions may 
necessitate rearrangement of group drive, 
a replacing of motors and machines. 
Requirements may be such that an in- 
vestment in new motors would result in 
a considerable increase in output and 
improvement of working conditions. 


Why not get the facts? 


Just such problems as may exist today 
in your plant are being solved every day 
by Westinghouse engineers. 


The experience of these men, skilled 
in practically every industry, is freely 
at your disposal both in recommend 
ing the kind of drive and type of 
motor needed selecting the 
Westinghouse Motor that exactly meets 
the requirements of each particular 
task. 


and in 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


East Pittsburgh, Pa. 
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Whether you are cutting by power 
or by hand, big quantities of a com- 
paratively few kinds and shapes of 
metal, or smaller quantities of a lot 


of different sorts, there’s a blade 
in the Starrett line that was 
designed to meet your need. 

Write for the Starrett Hack Saw ae B" an 
ee at | ‘ te metals « eapest. 


THE * s. STARRETT Co. 
ATHOL, MASS. 


The World's Greatest Toolmakers 
of Hack Saws Unexcelled 
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Kiwele and Orleans Sis 
The Monarch Machine Tool Co. Sov manuacturers of 
Larges E 
103 Oak Street pr Ohio 
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American Lead Pencil Co. 
217 Fil Avenue, New York 
( Se Jon, England 

it’s easy nel ce with a PoOWERSTEEL TRUCKLINE. Made of 
famous Yellow Ser AWi re Re pe, it stands the heavie tpu Attaches 
wtatitly, securely. Retails, east of Rockies, at $11.30 with p/ain 

*s; $12.78 with patented Snafile Hook 
B Au INE is the same thing on a smaller cale, for 
j \t ) east of Rockies. POWERSTEEL 
LOC r nece » protects against thieves. 

At dealer $2.35 cast of Rockie 





Bascom Rope Co., 
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acetylene Motors 
(Continued from page 194) 


in acetone or the acetylene produced 
directly from calcium carbide. The dis- 
solved acetylenc has the advantage of 


being pure and of being kept at a suitable 


pressure; on the other hand n requires the 








| drier than linseed oil. 





use of containers of considerable weight— 
15 kilograms of dead weight per cubic 
meter of gas. The acetylene produced 


always be carefully purified 
Among the advantages ex- 
motors are their silent 
with which they are 
service. 


directly must 
and filtered. 
hibited by these 
functioning, the 
started, and the 

One 30 horse-power motor (4 cylinders 
making 100 260 
liters of acetylene per horse-power and per 
hour The 
carbide per horse-power and per hour. A 
700 kg. travelled 35 km. 
with 7 kg. of carbide without the injection 
of water. In short kilogram of car- 
is equal to 0.66 liters of 
(benzine) 


Legitimization of Soya Bean Oil 
By Henry A. Gardner 


ease 


cleanliness of the 
revolutions, consumes 
average requirement is 1 kg. of 


automobile 


one 


bide gasoline 


New rapidly growing production ot | 
soya bean oil in the United States is to 
1 very great estent due to the early work 


of the Edueational Bureau. During the 
past year there has been produced in 
North America over five million gallons | 


of this oil, and an additional large quantity 
has been imported. 

Exposure tests have shown that 20 per 
cent of soya bean oil may be mixed with 
S80 per cent of raw linseed oil to produce 
a paint liquid that will wear quite as well 
as pure oil. The above mixture 
will iodine number (index of 
drying value) of approximately 170 when 
North American linseed oil is used as the 
base. In the writer's opinion, the above 
mixture (with an iodine value not less than 
170) may be used with successful results in 
high grade paints. The adoption of this 
mixture for at least many types of paint 
in which it is customary to use linseed oil 
wholly, There should 
be no hesitation in disclosing, where anal- 
SIS labels are now used, the actual composi- 
this liquid, as it is a thoroughly 


linseed 
show an 


would be suggested. 


tion of 


legitimate product which has proved 
satisfactory in scientific and practical 


tests. 

Soya bean oil mixtures are excellent for 
the grinding of certain paste tinting colors. 
The raw oil is of lighter color than raw 
linseed oil, and may be made even lighter 
by refining. Soya oil grinds easily with 
pigments and produces pastes that remain 
soft and less liable to stiffening in the pack- 
age than those made with pure linseed oil. 
‘The amount of soya oil introduced into 
house paint, for through the use 
of painter's paste tinting colors made on the | 
extremely small and 
substantial influence 
upon the drying of the paint. Because of 
the properties of soya oil, it would 
appear that it is an oil that is even mor 
desirable than straight linseed oil for color 
grinding, and that colors produced with 
this oil should really have a higher sale 
value than those ground wholly in raw 
linseed oil 

Soya oil requires a higher percentage of 
Cobalt driers have 
been found very satisfactory and even more 
lead or driers. 
probably most 
high degree of 
the oil and may be brought 
at comparatively low tem- 
acetate has sometimes 
been used in soya oil by the varnish maker, 
being introduced at high 
The development of acetic 
this process sometimes results. 

Soya oil has a higher flash point than any 





instance, 


above basis would be 
would not have any 


above 


manganese 
the 


ficient than 
Cobalt linoleate is 
lesirable, 
olubility in 
solution 
Cobalt 


since it has a 


ito 
peratures. 


temperatures. 
acid vapors by 


other vegetable oil used in the paint in- 
dustry. It may be heat treated and blown 
to a viscous form. Its value in varnish 
making has already been indicated, and 


it is probable that it will soon be established 


firmly in the industry. Its further use is 


suggested. | 


> 


August 23, 


1919 

















IMPLICITY of construc- 


tion means economy of up- 


keep. In the Bessemer Oil 
Engine you find the ideal com- 
bination of mechanical simplic- 





ity and low operating cost! 
Write There are few parts to keep in nor- 
for mal relation, so that no expert 
Cutalag mechanical knowledge is required in 


operation and continued service and 
economical maintenance is assured. 
15 to 180 h. p. 


The Bessemer Gas Engine Co. 
14 York St., Grove City, Pa. 


-BESSEMER 


OIL ENGINES 








The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing GAD, 
Send for Drill Catalogue 
_W. F. & Jno. Barnes Co. \Qnne 


Established 1872 


1999 Ruby Street Rockford, illinois 





SOUTH BEND LATHES 


Established in 1906 


Over 20,000 South Bend Lathes in use 

For the Machine 

and Repair Shop 
LOW IN PRICE 

1B in, to 24 im. swing 

Straight or Gap Beds 


Semi for free catalog gis 
ing prices on entire line 


Soath Bend Lathe Works 
421 Madison St. . 
south Beud, Lad. 





For l0c Postpaid 


Coin or Stamps 
Corliss Engines, Brewers 


| H 7 and Bottlers’ Machinery 


The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 




















THE BRIDGEPORT CHAIN CO. 
Specialistsin Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 


SOLVINE BOILER PRESERVER 


Warranted, without reserve, to remove boiler scale 
prow nt pitting and seale formation. 
tmphiet on request. Money back guarantee. 


SOLVINE MFG. CO Jersey City, N. J. 





Base and Floo: 


one continuous * 
pi 





me 0s tie i. “y ire | 


~ mt -_ rial Bn applied in plastic forr 
rd crete or other solic su ndation 


thé k ~Deen nab crack, peel or come 









8, fine graine d smooth, ues n- stove ry = 
miess tile--No crac k, or 
f grease, dirt or 


= The Best Floor 


for te ~ n Pantry, spath Rox 
Re 7 lo a 


m vist iter ts 


mm, Laundry, P« 
ry, Office Buildins, 
where a beautiful, sut 


Garage 
j 





TT 


| practical coiors. Full information 


om request. 





Ye 
and ‘camp - P RE Eo 
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ClERK 


Rear Axies- Steel Wheels -Locking Differentials 
For Motor Trucks 





Clark Internal Gear Axles for 
motor trucks have a larger factor 
of safety than any other axle of 
similar type and the type is cor- 
rect in principle. 


The design and construction of 
ve. Clark Steel Wheels provide maxi- 
i; - eet Si mum strength with minimum weight 
ee gk & —built for solid or pneumatic tires. 










Several new booklets 
ready for mailing 


CLARK EQUIPMENT COMPANY 
Buchanan - : - Michigan 


Clark Equipment is found 
only on good motor trucks 
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Capacity Lodds 


ANYWHERE 


Any road’s a track fora MACK Truck. 
Loaded to capacity it will push 
through on schedule time with unim- 
paire e efficiency. 

From frame to smallest bolt MACK 
Trucks are built super strong. They 
stand the wrenching, racking strains 
of capacity loads and rough roads. 
Trucks know what MACK 


(ppheritsis] 


2 ek wi or *K 
fia Saree | Owners of MACK 
eee performance means. 
Any style body—one to suit your requirements 
—capacities 1 go 7% tons, with trailers to 15 
tons. Orders for early deliveries accepted. 


INTERNATIONAL _MOTOR COM® 





Be: 
ee 
hie 


PERFORMANCE COUNTS’ 





